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The Bridgeport Brass Company—Model 


Offices and Rushing Business, 

Copper enters into the construction of a 
thousand and one things that the observer 
not in the business cannot realize until he has 
visited one of the leading manoufactories. 
A member of the staff of the Review had 
the pleasure recently of passing through the 
extensive works of the Bridgeport Brass 
Company, and learned to appreciate the 
wide range of use covered by this metal and 
its alloy. A busier or better managed and 
arranged establishment he has never seen. 
There is employed here a staff of 350 to 490 
persons busily engaged in skilled work. In 
the many things manufactured and daily 
sent out to all quarters of the world a wide 
field is covered. Material is modeled rang- | 
ing from the little brass pins for the interior 





of pianos to the largest tubing, from delicate 
brass chains to the valuable coils of hard- 
drawn copper wire—a wire that is said to 
have had its birth in these works, and which 
has had so much to do with the wonderful 
advance in the various branches of the elec- 
trical field. In this department the Bridge- 
port Company has attained an enviable posi- 
tion. Two elements have had much to do 
with this—only the best material ever per- 
mitted to leave the factory, and the zealous 
intelligent work of Mr. Stanley, who is at 
the head of this department. So great has 
been the demand that an addition to the wire 
mill of a three-story building, 175x50, has 


been decided upon, and will be constructed 
|atonce, The entire building will then cover 
|about three acres of ground, another acre 
being devoted to use as yards. These build- 
ings are all suppliel with the improved 
automatic fire extinguishers, which only re- 
quire a raised temperature in any room to 
flood that point with water. Should any one 
of the several hundred extinguishers go off 
‘from accident or otherwise, a gong alarm is 
|automatically sounded. Fire protection is 
almost absolute, and, while the cost of the 
| plant must have been from $6,000 to $8,000, 
| the saving in insurance, not to mention the 
| protection, makes a gratifying return on the 
outlay. 

The Bridgeport Company has recently oc- 
| cupied new offices, built at the front andcon- | 
nected with the factory. In their construc- 
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ant means are evident. 
all of solid mahogany, natural color; the 
expensive material. 
floors are noticeably well lighted, and fin- 
ished with every convenience. 


the fact that these Bras 
by a head that wisely considers pleasant, 


ods. 





There is ta | seperviden of the same. 
| Fig. 1, represents an exchange equipped with | repeats the operation. 
» | om connected by means of a cord and 
| in all 200, but capable of accommodating 500 
The annunciators and slipper | left in the circuit for calling off. Any sub- 
for himself and his assistants of particular | ways are mounted in rows of twenty-five, | scriber can be attended to by any operator 
value in these days of electzic business meth- | each on shelves, which are made to slide | from any commutator in the room. 

Without any attempt at display, but| freely in and out of the frame from the) 


this that which impresses the visitor with | 





cheerful surroundings and personal comfort | subscribers. 


ecognizing these excellent features, Col. 


Fred. A. Mason, for six years the financial 
and executive head of this company, has had | 


constructed and furnished these elegant, 
well-lighted and most comfortable offices. 
It is with no intention to give extravagant 
praise that this is written, but to emphasize 
this excellent idea, that where means are 
abundant, as in this case, it is the sensible 
business man who provides those elements 
that aid in making the every-day work of 
himself and staff pleasant and prompt. Col. 
Mason has here a manufactory that is a mon- 
ument to his energy and sound business 
methods, its every department crowded with 
work, its financial standing gilt-edged, and 
its future full of promise of additional 
honors. 
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| etc., at all times, without in any way interfer- 
ing with the operators or switchroom. The 
commutators, which are of a novel construc- 
tion, are built on the operator’s table, and 
consist generally of a series of fifty studs, 
each numbered in accordance with the sub- 
scriber’s line and the annunciator with which 
it is connected. Centrally in the ring of 
studs is placed a freely turning arm, which 
can be revolved about the center and over 
the studs. The commutator arm is divided 
in its center, the two halves being joined but 
insulated from each other, and electrically 
bridged by the calling key. On receipt of a 
call, the operator, to reply, turns the com- 
| mutator arm to the stud bearing the caller’s 
; number, and by one movement depresses it 
| and the calling key on to the stud and inner 


| ring, thereby putting his battery to line and 
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1 —Tue TELEPHONE SWITCHBOARD OF W. E. Irisu. 


tion and arrangement good taste and abund-|The Irish Quick-Switch for Telephone 
The wood-work is | 
This switchboard was specially designed to 
desks, counters, chairs, etc., all of the same | facilitate the connecting or switching of Wires | | Operator communicates with the subscriber, 
The offices on all the jof subscribers to telephone or telegraph ex- | ‘and having ascertained his requirements, he 
and fur the better working and | simply turns the arm to the stud in connec- 
The illustration, 


Central Offices. 


| changes, 








back, where they can realily be examined, 
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veveverers® 














answering the call where and when nec- 
|essary. On releasing the calling key, still 
keeping the arm depressed on the stud, the 


| tion with the subscriber’s line asked for, and 
The subscribers are 


special jack, one annuncciator only being 


The chief operator, by means of a simple 
keyboard, can place himself in circuit with 
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any operator and subscriber, without their 
knowledge, the advantage of which must be 
obvious. 

Fig. 2 shows the electrical connections of 
commutator A through an annunciator, as 
well as the chief operator’s keyboard. 
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Ozone. 





By P. H. VanpeR WEYDE. 





(Prepared expressly for the ELECTRICAL REVIEW.— 
Continued from June 19.) 

After having given the most prominent 
data about the first discovery of ozone, and 
the theories in regard to its nature, the next 
thing in order is to describe the various 
methods of its preparation, and the means of 
detecting its presence. 

Quite a number of devices, all intended 
for the production of ozone, are at present 
known. Each of these has its peculiar ad- 
vantages and disadvantages, which may 
make either of them available or unsuitable 
for the special purposes for which the ozone 
is intended. The principal of these devices 
are: 

1. Collecting the oxygen as it is developed 

under certain conditions when water is de- 
composed by a galvanic battery. 

2. By passing air or oxygen through a 
tube, so arranged that the discharges of static 
electricity can be made to pass also and elec- 
trify this air. 

3. By enclosing an electric arc light in a 
globe, through which air is conducted. 

4. By passing the continuous discharges 
of an induction coil along a tube, through 
which air or oxygen is conducted. 

5. By using sticks of phosphorus partially 
immersed in a bottle with water. 

6. By the chemical reaction of certain sub- 
stances, which, under certain conditions, 
will set oxygen free in the form of ozone. 

7. By blowing air in a peculiar way 
through the flame of a Bunsen burner. 

8. By decomposing water by the powerful 
current of a dynamo, with or without the in- 
tervention of secondary batteries. 





1. The first method is that originally used 
by Schoenbein, and was disposed of by the 
old description found in the article published 
June 19. 

2. The action of static electricity upon 
oxygen and atmospheric air was first noticed 
by Van Marum, in Haarlem, in 1785. He 
found that oxygen treated in this way ob- 
tained the property to oxidize metals, espe 
cially mercury, at the ordinary temperature 
The special odor observed he stated to be 
‘evidently the odor of the electric fluid.’ 
No further investigations were made in this 
important subject for more than fifty years, 
when Schoenbein took the matter up, as 
stated before. 

The improvements made in late years in re 
gard to machines producing static electricity 
such as the Holtz machine, and others, in 
which friction is superseded by inductive 
action, has resulted in the construction of 
electric machines for the special purpose of 
producing ozone. Such a machine has been 
patented by Mr. Henry D. Hall, of New 
York. It consists of a Holtz machine, en- 
closed ina glass case to protect it against 
dust, and especially against moist air, which is 
fatal to experiments in static electricity. Un- 
der the base of the machine is a box, through 
which air is blown by means of a fan wheel: 
through this air the electricity is discharged 
from points, not as sparks, but as brush-like 
streams, it having been proved by Andrews 
and Tait that in this way pure ozone is 
formed, while the discharge of sparks may 
cause part of the ozone to combine with the 
nitrogen of the air and form nitrous acid, 
which is very undesirable, especially when 
the ozone is to be used for medical or sanitary 
ends, which is the special purpose of Mr. 
Hall’s arrangement. It will transform into 
ozone 12 per cent. of the oxygen present, 
and as the latter is 20 per cent., or one-fifth 
of the atmosphere, it will produce an amount 
of ozone equal to about 214 per cent. of the 
amount of air. Small as this amount seems, 
it is very large for medical purposes, as has 





been proved at the time that the medical pro- 
fession began to introduce ozone when vari- 
ous cases occurred that patients suffered 
from an overdose. As ozone promises to be- 
come of the utmost importance, also as a dis- 
infectant, many physicians have devoted 
considerable attention to it. 

8 An electric arc light will also produce 
ozone, which I found to be easily proved at 
localities where electric lamps are frequently 
being tested. For instance, at stations where 
many dynamos are running for the illumina- 
tion of citiesand towns. This ozone is found 
to be largely contaminated with carbonic acid 
from the carbons, and with nitrous acid. In 
damp weather also with nitrate of ammonia; 
at such times the same reactions take place 
as in thunder clouds, where the electric dis- 
charge decomposing the watery vapor causes 
part of its hydrogen to combine with the 
atmospheric nitrogen, and form ammonia, 
while part of its oxygen also, combining 
with nitrogen, forms nitrous acid, which two 
compounds must necessarily combine into 
nitrate of ammonia. Parties employed in 
testing electric lamps experience a soreness 
of the eyes, which is not caused by the 
intensity of the light, as dark colored glasses 
offer no protectionfagainst this ; the aitrous 
gases developed around the are light, in 
addition to the ozone, are the chief cause 
of the trouble. 

4. A Ruhmkorf induction coil may be 
made to produce an apparently continuous 
secondary current, which, however, con- 
sists in a rapid succession of alternately 
reversing discharges, generated in its 
fine wire, by the makes and breaks in the 
heavy primary wire, conducting the battery 
current. It was in 1860 that in the Cooper 
Institute, New York, I experimented largely 
on the problem of the production of ozone 
by the action of the induction coil, and | 
found the best arrangement to be that sug- 
gested by Siemens, who formed a sort of 
Leyden jar, by coating the interior of a glass 
tube with tin foil, and passed over thi3a 
second wider tube, coated also with tin foil, 
but at its outer surface; the two tin foil cover- 
ings were insulated and each connecied with 
the end of the secondary wire of the induc- 
tion coil. Between the two tubes a current 
of air or oxygen was passed, which by the 
inductive action of the alternate charges 
through the terminals of the coil, became 
subject to intense electrical excitement. By 
this means part of the oxygen passing 
between the two tubes became changed into 
ozone. Siemens claimed that when passing 
pure oxygen slowly through the apparatus 
from 10 to 15 per cent. of the same was 
changed into ozone. 

My results, however, were not so favorable, 
and did by no means answer the expectations, 
as they were inferior to what had been done 
by the static glass disk machines. However, 
I do not wish to pretend that no better re- 
sults would be attainable, when more experi- 
ments lead to further improvements in this 
method When the inner tube was omitted 
and the air passed with the electric dis 
charges through the same tube, the ozone 
was largely contaminated with nitrous acid 
vapors, which 1s probably due to the fact 
that an induction coil does not give the 
steady brush-like discharges of a static ma- 
chine, but that its current 1s more like a 
torrent of explosive discharges, which are 
very apt to cause the undesirable combina- 
nation (above referred to) of the ozone with 
the atmospheric nitrogen. 


5. Scboenbein discovered in 1842 that when 
sticks of phosphorus were partially im- 
mersed in water, ozone was developed. In 
order to put this in practical application he 
recommended to leave the air in a flask for 
several hours in contact with pieces of phos- 
phorus, about half way immersed in water, 
also contained in the flask. This method 
was soon modified by causing a slow current 
of air to pass through the flask, and David 
of Paris improved upon it by passing the air 
first over acetic acid, before submitting it to 
the influence of the phosphorus and water. 
The objection to this phosphorus process 
is, firstly, that it is very slow in its operation; 
the cuantities obtained are very small , they 
are to be sure large enough to spread the 





ozone odor, and answer to the ordinary tests, 
and maybe do some disinfecting service; but 
when the question is to produce ozone in 
quantity for manufacturing purposes, the 
method is inadequate, hence that in cases 
when it has been attempted to use oz ne for 
bleaching purposes, this method of produc- 
tion fails to give satisfaction, and ozone 
bleaching was soon abandoned. 

A second objection is the impurity of the 
product. The ozone thus generated is con- 
(aminated with vapors of phosphorus P, 
hypophosphorous acid, P, 0,, phosphorous 
acid P, O,, etc., not to speak of similar 
compounds of nitrogen and oxygen, which 
perhaps may be formed by the intervention 
of phosphorous, which chemically is closely 
related to nitrogen ; the worst of the matter 
is that ozone thus prepared is used in the 
sick room for disinfecting or sanitary pur- 
poses ; the contaminating acid exert a very 
irritating influence upon the respiratory or- 
gans, hence that some physicians have con- 
demned its use, not knowing the existence of 
the contaminrting acids, the cause of the 
serious error being that these latter com- 
pounds act upon the test papers used for the 
detection of ozone in the sameway as does the 
ozone itself. To this must be added the fact 
that the odor of ozone happens to be similar to 
that of phosphorous, all of which 1s very apt 
to mislead us in our conclusions. 

A very convenieat way to experiment in 
this line is to use common phosphorus 
matches, tie them up into bunches and place 
them vertically in a dish so far filled with 
water that the tops of the matches, provided 
with the phosphorus compound, reach above 
the water, which then by capillary attraction 
will ascend and keep the tips moist. This 
method is in all respects equivalent to the 
use of the sticks of phosphorus, which often 
cannot be so easily and cheaply provided as 
is the case with matches. 

It is also worth noticing that the ozone as 
developed by static electricity, in any way 
similar to that of Mr. Hall referred to above, 
does not exert the irritating influences upon 
the lungs referred to, for the simple reason 
that it is purer, and not contaminated with 
foreign ingredients. 

6. Houseau discovered the method to de- 
velop ozone by the action of concentrated 
sulphuric acid upon barium bioxid. ‘The 
reaction depends upon the strong affinity 
of the sulphuric acid for the barium, by 
which the latter is compelled to give up 
much of its oxygen. That it may do this in 
the form of ozone is illustrated in the follow- 
ing formula: 


-O 
+3H, 0+ og | 
(e) 


3 (Ba O,) + 8 (H, 8 O,) =3 (Ba SO,) 


Barium Sulphuric Heavy 
bioxid. acid. spar. 
Water. Ozone. 


It may be remarked here that bioxid of 
barium is also used to prepare the remarkable 
compound of bioxid of hydrogen or super- 
oxygenated water, which like ozone possesses 
powerful bleaching properties, so much so 
that it has become an article of trade and is 
used to change dark colored hair into light 
colored, in fact to transform brunettes into 
blondes. There is no doubt that the excess 
of oxygen in this compound is also in the 
condition of ozone. 

Boetger who, in 1863, investigated the re- 
action of the permanganate salts, found 
that when dry pulverized permanganate of 
potash, 2 parts, is mixed with 3 parts of 
strong sulphuric acid a mixture is obtained, 
which, when placed in a glass stoppered 
bottle, will by gradual reaction produce 
ozone during many weeks, whence he called 
such a bottle ‘a new perpetual ozone gen- 
erator,” and showed how this ozone mani- 
fested the most intense oxidizing qualities, 
while the mixture itself, when brought in 
contact with any of the ethereal oils, will 
cause either an instantaneous combustion or 
a violent explosion. 

David, in Paris, obtained in 1875 a patent 
in England for the production of ozone by 
means of permanganate of lime and sul- 
phuric acid, in which the reaction as well as 


‘ that of the former process may be explained in 
the same way as that of the bioxid of barium, 

the permanganates being as well rich in 
oxygen, loosely combined, as is the case with 
the bioxid of barium. 

Still another method by the same was to 
mix pulverized chalk with a saturated solu- 
tion of alum, and then add sulphuric acid; 
here the reaction is more complex. 

7. Dr. Loew, formerly assistant in the 
laboratory of Professor Ogden Doremus in 
New York, patented in 1873 a process for 
the production of ozone on a large scale for 
manufacturing purposes. It was based on 
the observation that, when cold air is blown 
into the flame of a Bunsen burner, it will par- 
tially become charged withozone. He placesa 
number of such burners in a row, and a blow- 
pipe jet at a certain small distance before 
each, with a funnel at the other side. to col- 
lect the ozove produced. It is easily found, 
however, that the ozone thus generated is 
always largely contaminated with nitrous 
acid and acetylen. R. Wagner is of opinion 
that no ozone at all is generated in this way, 
but only the various oxidation products of 
nitrogen. 

It is the same with the so-called ozone 
water of Krebs, Kroll & Co. in Berlin, so 
largely advertised a few years ago. Behrens, 
of Kiel, prgved that it contained no ozone at 
all, but consisted only of a diluted solution 
of hypochloric acid in wa'er.* 

8. It was four years ago (1882) that I made 
a series of experiments for the production of 


ozoue on a large scale by passing the power- 
ful and + ont a -gpies d cheap current of a 
dynamo through acidulated water, and so 
decomposing it into ozonized oxygen, and, as 
a by product, hydrogen, which was utilized as 
fuel. The water, in order to secure its con- 
ductivity, was acidulated with a sufficient 
quantity of sulphuric acid, which being not 
volatile, like nitric acid, is not apt to con- 
taminate the escaping gases; also for reason 
thatalready Scheenhein had demonstrated that 
sulphuric acid was especially favorable for 
the purpose. The electrode from which the 
oxygen was evolved consisted in a large 
platinum plate, while the other, from which 
the hydrogenevolved, was only copper. Each 
electrode was placed under a separate tubu- 
lated bell jar, in which the gas was collected, 
and conducted by rubber tubes to separate 
receptacles. 

The result of the experiment was favorable 
in regard to the quality of the product, but 
by no means in regard to its cost, which was 
very high. It might have been anticipated, 
a privrt, that such a method of production 
must necessarily be far more expensive than 
such methods in which the atmospheric oxy- 
gen is converted into ozone. The following 
considerations and calculations will explain 
this, and I trust that the importance of the 
subject will be considered a sufficient excuse 
for the following details : 

The electric energy required to separate 
the component parts of water have been 
demonstrated to be equal to the caloric energy 
given out by the combustion of the hydrogen 
when it unites with the oxygen to form 
water. The latter amounts to 54,000 units of 
heat,t which means that every pound of 
hydrogen, in its combination with the neces- 
sary eight pounds of oxygen, develops this 
amount of heat. 

As one cubic foot of oxygen weighs very 
near one-tenth of a pound, it follows that its 
combustion with hydrogen develops 5400 
units of heat, of which the mechanical 
energy is equal to 5400 x 760 foot-pounds, or 
4,104,000 foot - pounds ; if developed every 
minute it is equivalent to 124 horse-power. 

In order now to separate the elements 
(hydrogen and oxygen), of which the combi- 
nation evolved an amount of heat equivalent 
to this mechanical energy, an amount of 
electricity has to be procured and consumed 
also equivalent to a mechanical energy of 124 
horse-power, which then will evolve one 
cubic foot of ozone per minute—namely, 
under the supposition that there is no loss in 
this transformation. If the loss were equal to 
that experienced when the heat of coal is 
transformed into motive-power by the inter- 
vention of the steam engine, the loss would 
be 90 per cent , and the production of a cubic 
foot of ozone per minute would require 1,240 
horse-power in place of 124. Fortunately, it 
has been proved that in the transformation of 
electricity into other forms of energyjthe losses 
are far less, and where power is abundant 
and of no account, as is sometimes the case 
where water-power is employed, this method 
of producing ozone may be available. 

he methods to test the presence of ozone 
are chiefly based upon its strong oxidizing 
properties, and will be the subject of the 
next paper. 





* Dingler’s Journal, CCVIIL., page 78. 


t A unit of heat is the amount required to heat 
poy pound of water 1° Fabr., on, than. from 32° 
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Notes From Our Chautauqua Cor- 
respondent, 
Editors Electrical R. view: 

This season will be unusually successful 
for Chautauqua. The lake is said to be, 
with one exception, the highest navigable 
water in the world. However the air is cool 
and bracing. The grounds and buildings in 
the evening are lighted by 2,000 candle- 
power Brush arc lamps, 19 lamps being used. 
The dynamo is over six years old, originally 
a 16 lighter, but now provided with the im- 
proved armature. The machine has been 
used winters at Akron, O., in general city 
lighting. The motive power is a plain slide 
valve engine with throttle valve governor. 
The lights are very steady, although the 
lamps are of the oldest pattern. To insure 
the steadiness ot the power an auxiliary fly- 
wheel, weighing two tons, was put on the 
main shaft of the engine. The success in 
this instance shows conclusively how many 
small slide-valve engines could ve made to do 
excellent work in electric lighting. 





While present recently at an evening 
entertainment where pictures were shown by 
the lime-light lantern, the inconvenience 
caused by the management of the gas tanks 
and lantern was such as to lead one to 
wonder if nothing better for the purpose 
could be devised. In the lantern exhibitions 
for advertising purposes in many large cities 
an arc light is now almost always used. It 
gives a number of times more light, is easier 
to handle, and costs about 70 cents per even- 
ing, while a lime light would cost six times 
as much. 





He had been a lightning-rod man, and a 
thunder tip man, and dignified himself with 
the title of electrician. In days gone by he 
had solved the question of perpetual motion 
and he yearned for more worlds to conquer. 
His latest invention was a rod-oil for arc 
lamps “‘anti-hyss” byname. The combina- 
tion made and duly labeled, he started on a 
tour to introduce his invention. Entering a 
drug store where the s-s-s-s could be heard a 
block away, he thus, with suppliant hands, 
addressed the proprietor: ‘‘1 have here a 
diamagnetic antiphlogistic lubricative hydro- 
carbon, whtch if applied to the rod of your 
arc lamp would annihilate the sibilant 
acoustically appreciated by the ear vibrations 
of the carbons.” With an eye like senna 
and salts the worthy apotheke replied : 
‘‘Don’t want to stop the noise, it draws 
custom; besides,” as he cast a sidelong 
glance at the oil man, ‘‘it isn’t the arc that 
makes it, it’s that stream of water in the 
glass case over the soda fountain.” The oil 
man retired, and the double toed cat stretched 
herself and smiled encouragingly at the 
canary in the store window. 





The field for steam engines will never be 
lessened by any development of the water 
power of the country. There are, how- 
ever many places where water privileges can 
be employed to advantage for electric light- 
ing and the electric transmission of power. 
There have been a number of failures in the 
use for water wheels for electric lighting 
purposes. There is perhaps no kind of ap- 
paratus which shows so quickly and to such 
a degree any variation in the motive power. 
It is easy to look -at a fall and say that it is 
good for 100 horse-power, and if developed 
only one-half as much it still may drive 
machinery satisfactorily. Furthermore a 
lessening of speed one-half decreases the 
product one-half. But a decrease of speed 
when driving dynamos of 15 per cent. may 
put a whole or a part of the lights com- 
pletely out. There is not a single case re. 
corded of unsatisfactory work when a wheel 
of suitable type has been used and has not 
been overloaded. 





INDUCTION. 
The attention of the Dominion of Canada 
is called to the fact that no duty is paid on 
the electric current from the U 8. which 
lights the arc lamps on the Canada side at 
Niagara Falls. We advise the brave revenue 


office on the Canada side to be provided with 


anti-lightning gloves when they try to seize 
the contraband current, as no reparation will 
be made in case of trouble. * * * * 
The wonderful endurance of the Niagara 
Falls hackmen is accounted for by the fact 
that a short stay on Luna Island imparts a 
deal of electricity to the system. It is 
rumored that in view of this fact hackmen 
and escaped orators will be kept out of this 
spot. * * * * Some hotels should ob- 
tain an electrical machine and work the 
ozone racket. * * * * The Lockport, 
N. Y., Gas Company furnishing gas, arc 
lights, incandescent street lamps in series, 
incandescent lamps in parallel for store and 
house lighting are bound to have all there is- 
* * * * It is said by a few a little 
more conservative than the rest that elec- 
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Cooking by Electricity—A Hint to the 
Steward of The Electric Ciub. 


The roaring of the thunder was terrific in 
East New York Sunday night, and the light- 
ning furnished a pyrotechnic display that 
was both dazzling and dangerous. The 
flashes were incessant. A torch was applied 
to George T. Stewart’s henhouse in Pennsyl- 
vania avenue, and 300 choice tender spring 
chickens were roasted as brown as a berry. 
Three horses were also cooked.—New York 
Tribune. 


This is a decided advance on the Chinese 
method of cooking roast pig, by burning the 
sty, as certified to by Charles Lamb. 

cme 
Industrial Electricity. 

The days of ‘‘spinning” tin, copper, and 

other metals, would seem to be numbered. 
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Fig 2.—SHowi1nG ELECTRICAL CONNECTIONS OF IRISH SWITCHBOARD FOR 
CENTRAL TELEPHONE OFFICES. 


tricity can never be used over longer lines 
than five miles. There is now a continuous 
line of horse railroad from Boston to 
Beverly, Mass., and by proper extension to 
Gloucester, the introduction of electricity 
on these roads would give an electric rail- 
road nearly 25 miles long—see—‘‘look out 
for the engine when the bellrings.” * * * * 
One of the greatest inducements of a summer 
resurt is a good system of arc lighting for 
avenues and grounds. There is room for 
improvement in the substituti»n of the in- 
candescent light for the miserable gasoline 
and kerosene. 
Chautauqua, N. Y., July 18, 1886. 
——_ — > 


—— Within afew days the site will be 
chosen for the erection of the electric light 
station for the new incandescent company in 
the south side, Pittsburgh. The officers of 
the company are as follows: President, 
Theodore Ortman ; directors, Messrs. J. W. 
Patterson, C. Campbell, of Jones & Co., 





Sam P. Connor, Theo. Ortman, and others. 





By the aid of the dynamo articles ‘‘ grow.” 
Whatever article or vessel may be wanted, a 
pattern or form is made of wood or some 
other suitable material, this form is covered 
with refined wax, paraffine, or similar sub- 
stance. This surface is rendered conductive 
with the well-known electrotyper’s process, 
by the application of plumbago; it is then 
immersed in a copper solution and connected 
electrically with a dynamo, and the growth 
of the vessel begins. Thickness is deter- 
mined by the length of time deposit is 
allowed to continue, and the time required 
to complete a vessel of a certain weight de- 
pends upon the size of the dynamo. The 
Brush Company, of Cleveland, are now 
building one that will deposit 315 pounds of 
copper per hour. The weight of locomotive 
reflectors will average 14 pounds; 225 reflec- 
tors can be made in 10 hours. 

Electricity is surely taking the lead ip 
valuable inventions and this promises to do 
away with much time and labor, and will 
also introduce some new and important 
articles upon the market. The greatest revo- 





lution which this process bids fair to bring 
about will be in the plumbing goods line. 
To make a bath tub, instead of cutting sheets 
of copper to exact dimensions, and then 
soldering them together, an entire shell will 
be made in one single piece and a far better 
and cheaper article will be the result. 

i emccents 

Damascening by Electrolysis. 

A method of damascening metals by elec- 
trolysis has been brought out in France. 
Two copper plates are put into a bath of 
sulphate of copper solution, one being con- 
nected with the positive pole and the other 
with the negative pole of a battery. A thin 
layer of insulating varnish or wax is spread 
over one of the copper plates, viz., that con- 
nected to the positive pole, and the dama- 
scened device is etched on it. Now, since 
copper is by electrolysis transferred from 
this plate to the other plate, it follows that 
only the lines of the drawing can be at- 
tacked. A battery of two cells is sufficient 
for this purpose. When the plate has been 
bitten to the depth of 1 mm. it is removed 
from the bath and treated with hydrochloric 
acid to remove traces of oxide of copper in 
the lines of the drawing. It is then washed 
with water und suspended in a bath of nickel 
and silver and connected with the negative 
pole of the battery. The positive pole now 
consists of a plate of platinum. The silver 
or nickel deposits wherever the copper has 
been attacked, and the depressions are soon 
filled with foreign metal. The plate is then 
polished, and looks like one which has been 
damascened by hand. 

——— 
Fusible Alloys. 
No. 1.—Alloy Fusing at 94° C. 
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A New Method of Making Carbons for 
Incandescent Lamps. 


A method for this purpose devised by Mr. 
Alex. Bernstein consists in making a carbon 
filament entirely out of hard and dense car- 
bon, which is obtained by the decomposition 
of a liquid or gaseous carbon compound, 
and without any filament to deposit on. In 
order to accomplish this, the inventor uses 
a vessel containing a carbon compound, 
which is decomposable by heat, and which 
compound may be in the form of a liquid or 
vapor. On the bottom of the vessel he 
places a conductor, say a piece of copper, 
which is connected with the negative pole of 
a suitable current generator. Then he sus- 
pends a wire, which is connected with the 
positive pole of the generator, in such a way 
that it may be made to touch the copper, and 
can be gradually and slowly withdrawn 
from it by suitable mechanism. As soon as 
the wire is withdrawn from the copper, an 
arc is formed between them, and as the 
greatest heat is at the end of the wire which 
forms the positive pole, a deposit of carbon 
takes place at the end of the wire. The 
deposit so formed shortens the arc; but if 
the wire is withdrawn at the same rate at 
which the deposit is formed, the result will 
be that a filament is gradually formed at the 
end of the wire, which filament consists en- 
tirely of a hard and dense carbon. The fila- 
ment may be of any length, and the thickness 
of it can be varied by the varying speed 
given to the motion of the wire. 

———_- oe —_—_—__—__ 

—— The stores, and some of the hotels of 

Saratoga have been lighted this season with 


the new and improved apparatus of the 
American Electric Manufacturing Company. 
Some 75 full arc lamps are now runping, 
and between 300 and 400 incandescent lamps 
are now being added, some of them on the 
streets and piazzas of the hotels, and many 
in stores. 
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The ‘American } Electrical Directory, ‘pub- 
lished by the Star Iron Tower Company, of 
Fort Wayne, Ind., has just been issued, and 
is a very complete publication. There are a 
number of new and interesting features in it, 
and the publishers have evidently endeavored 
to make the edition this year the most valu- 
able work of the kind ever published, and 
we think they have succeeded. An excellent 
picture of the president of the National 
Electric Light Association appears. 








Scene I.—There is no disputing figures, 
sir. They don’t lie. You see, sir, that with 
our system of electric elevated railroads we 
can pay a dividend of at least 250 per cent. 
(S'r invests his hard-earned cash. ) 

Scene Il.—(Four years supposed to have 
elapsed.)—Dividends? No, sir; not yet, sir; 
be patient, sir. Our inventor says that we 
will be running in a few days. You see the 
Foucault lavator labaié alegue nasé of the 
dynamo needs adjusting, and when we get 
that right, sir, then, sir, prepare for wealth— 
wealth, sir. (Exeunt omnes.) 





BEMOTHRIOAL REV Tew. 


The electrician who would not lose caste 
these days must be the inventor of a storage 
battery, or an underground electric wire 
system. 





What’s the trouble ? ? ‘Is it not about time 
for a new crop of primary batteries? Some- 
thing, you know, that is going to revolu 
tionize the world, etc. Seems to be a slight 
lull. 





Systems of electric lighting, based upon 
the use of secondary transformers, are be- 
ginning to loom up. Such information as 
we have been able to obtain indicates very 
satisfactory results, 





A great many replies have been received 
in response to the circular relating to mutual 
insurance of electric light companies, pub- 
lished in our last. There will, it is now 
thought, be a sufficient number to justify 
the signers of the circular to decide on a line 


of action. 
a 


Congressman Hanback, of Kansas, who in 
one day became famous by introducing the 
resolution of inquiry into the Pan-Electric 
telephone scandal, has been defeated in con- 
vention in his candidacy for renomination. 
His defeat was not caused by this resolution, 
however, but by the fact that on about the 
one hundredth ballot his opponents united 
on another man. 





There is a particularly good outlook for 
the electric lighting business during the 
balance of this season. There are a great 
many wide-awake and zealous young men in 
this field, well backed by strong companies, 
and they are pushing their various systems 
to the front with an energy and tact that 
bodes well for the advance of electric light- 
ing. We wish them all success. 





The United States Patent Office is well 
worthy of a visit to any one who may hap- 
pen to be in Washington. There you will 
find much to interest you. The patent ex- 
aminers are courteous gentlemen, and the ex- 
aminesses are—are—well, just too lovely for 
anything. We recently had occasion to 
visit the Patent Office, and we came away 
satisfied as to why it took six months for an 
application to be considered. For our part 
we honestly confess that if we had such 
lovely surroundings, no patent application 
would stand any show at all. Oh!—we— 
want—tu—be—a—patent—examiner. 





It is gratifying to know that amid the ex- 
citement occasioned by telephonic litigation 
there is now and thenja community that, 
having warmed up to the fighting point, 
have allowed discretion to predominate in 
their valor, and the olive branch to take the 
place of the war paint. Among others, the 
people of Chattanooga, Tenn., have allowed 
good judgment and kind feeling to over- 
come an angry prejudice, when the facts 
were presented to them, and the telephone 
companies operating in that city are deserving 


} | of nolittle credit for the open manner in which 


the opposition was met. Their willingness 
to give all needed facts and figures and their 
courteous treatment of their subscribers who 
were acting under erroneous impressions, were 
most commendable. Such companies and 
such communities have our hearty con- 
gratulations. 





The Mayor of Kansas City, it is said, will 
soon send in a communication to the city 
council asking the aldermen to pass an ordi- 
nance compelling telegraph and telephone 
companies to put their wires under ground 
instead of stringing them on poles. The 
movement has never been inaugurated there, 
although discussed more or less for two or 
three years. There is probably no city less 
ready for such expensive and necessarily 
permanent work. Kansas City with its un- 
paved, ungraded, and, in many places, un- 
known streets, is not a very desirable city 
for underground experiments. It would 
work a sad injustice to the telephone com- 
pany, which has just expended neurly 
$100,000 in the finest aerial construction to 
be seen in any city; and the telegraph com- 
panies also have recently made considerable 
additions to their plants. 
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"ELECTRICITY THE WANTING 
FACTOR. 


Aside from the application of electricity to 
designs altogether novel, and in which the 
electric current is the main reliance, the care- 
ful observer will scarcely fail to remark the 
wonderful interposition of electricity to per- 
fect contrivances long since thought out. 
Instances of this are to be found in the sub- 
marine turpedo-boat, the new phenomenon 
in naval architecture, the ‘‘ Eureka” and the 
new fire-damp indicator for mines. The 
submarine torpedo-boat, like that of Norden- 
feldt, was possible with the steam-engine, but 
not practicable. The vital properties of the 
atmosphere within were soon exhausted, 
when the sub-current was reached. But the 
secondary battery supplied power with a 
minimum of heat and no smoke, and light 
without combustion. The principle on which 
the Secor boat is constructed is the explosion 
of petroleum underneath the keel; but the 
principle was of little value until electricity 
stepped in and supplied an easily control- 
lable spark. All sorts of contrivances have 
been thought out, to protect the miner from 
the fatal effects of fire-damp, but until the 
coming of an electrical mechanism without 
avail. The present apparatus, and the only 
one yet found which will accomplish its mis- 
sion effectually, was recently described before 
the Physical Society of London. ‘* It con- 
sists,” we are told, ‘‘of two incandescent 
lamps, one with colorless, the other with red 
glass. The circuit is so arranged that, in an 
ordinary atmesphere, the colorless lamp 
alone shines, but in fire-damp this goes out 
and the red one is illuminated. This is ef- 
fected in a simple manner by the motion of 
a mercury contact occupying the lower part 
of a curved tube, one end of which is open, 
and the other connected with a porous pot 
of unglazed porcelain, the motion of the 
mercury being due to the increased pressure 
in the porous pot, occasioned by diffusion. 


HOW TO STUDY ELECTRICITY. 


Faraday once remarked ‘‘that he never 
could understand an experiment until he had 
seen it.” 

The moral which we wish to draw from 
this is, that beginners, students of the 
science of electricity, should learn to verify 
any statements that they may see in print, 
in text-bocks, or elsewhere, by practical ex- 
periment. The apparatus necessary to study 
the principal facts of either static or dynamic 
electricity will cost but very littlh—a few 
dollars at the most—and more valuable and 
practical information can be acquired in one 
evening of experimentation than in a month 
of the most careful and conscientious read- 
ing. What you read may appear very simple 
and easy of comprehension, and you may 
not see the necessity of personally repeating 
the described experiment—not so. Take the 
time to make the trial, and it will amply re- 
pay you. Very few beginners have any 
skill at arranging apparatus, and hence in 
nine cases out of ten they will fail in their 
first efforts at verification. The very failures 
serve a good purpose. Try again, and every 
time you make a failure you will learn some- 
thing. When you do succeed you will have 
learned a Jesson which you never can forget. 

There are very few text-writers who can 
bring themselves down to the level of their 
readers. They are too apt to assume that 
that which is plain to them should be patent 
to every one. As a consequence they leave 
entirely too much te be inferred, and their 
statements are often incomprehensible to all 
but those skilled in the science. Further, 
we would say, do not be deterred because of 
unfamiliarity with mathematics, or | ecause 
you do not understand formula. Some of 
the greatest discoverers have been men who 
knew little or nothing of these matters—all 
of their work was the result of reasonuble 
deduction from experiment. 

Conscientious experiment and good com- 
mon sense will go a very long way toward 
teaching all that is werth knowing. 

We are often in the receipt of letters asking 
what books to buy, and hew to go to work 
to study electricity. To such it is our in- 
variable rule to answer, obtain the simplest 





text book you can find, such, for instance, as 
Sylvanus Thompson’s Elementary Lessons 
in Electricity—read it carefully and repeat 
every described experiment, not once but a 
dozen times. Spend at least a year on this 
book alone. Stick to it. Do not throw it 
down at the end of a week and imagine you 
know all there is to be learned. The writer 
well remembers his introduction to the late 
Professor Agassiz, and how he learned his 
method of investigation. 

Having undertaken the study of natural 
history, I went to the professor and asked 
him where to begin. “Ah,” said he, ‘‘ so you 
want to begin, do you? All right, here is a 
blue fish, now take it, dissect it carefully, 
aote all you see, and come back to-morrow 
at the same time and report.” Off I started 
with my fish. Very carefully I went about 
my dissection. In an hour or two I fancied 
I knew all about that fish, but as I was not 
to report until the next day I kept at it, 
every hour finding something new. I went 
to the professor at the appointed time, feel- 
ing proud and confident that my natural 
discernment, for such I was pleased to term 
it, had enabled me to master the subject, and 
that I should well acquit myself in my re- 
port. The professor listened to all I had to 
say, and in his quiet way remarked, ‘‘So, 
so, very good, but not all.” To make a long 
story short I kept at that fish for a month, 
always the same answer, ‘very good, but 
not all.” How I hated that fish at the end 
of the first week. How it did stink! I did 
not want to touch it, and flew into a rage at 
least a dozen times, and yet each day I found 
something new, and so on until the end of 
the month, and what there was then about 
that fish that I did not know was not worth 
knowing. 

Such was Agassiz’s system. ieee it to 
the simplest experiment in electricity and 
you will be more than surprised at the wide 
field that will display itself before your 
vision. From one fact you will be led to 
deduce others. You will find your interest 
grow day by day. Probably you will reach 
some conclusion that you will not find re- 
ported, and to you a new fact; but do not 
become proud and imagine yourself a great 
discoverer. Great discoverers do not grow 
on every huckleberry bush, and you will, in all 
probability, only be re-discovering something 
already well known. Still keep on. Little 
by little you will learn, learn what you can- 
not by any other means. Further make 
notes, and try and commit your thoughts to 
paper. Ideas and thoughts often spring up 
in the mind which are irrevocably lost for 
want of noting at the time. Very often 
vague, ill-defined ideas will take definite 
shape when written out. When you can do 
this readily you will have acquired the power 
of benefiting others besides yourself, and 
chance may lead you to discoveries which 
will be of benefit to mankind, and honor and 
profit to yourself. 





UHICAGO ELECTRICAL NEWS. 


The storm king is still on his summer tour. 
Lakin, Kansas, west of Garden City about 
twenty-two miles, received a call on the 
evening of the 18th instant. Twenty houses 
were demolished, and a dozen persons more 
or less injured, but none fatally. The 
storm was a deci led hurricane. 

At Nickerson, near Topeka, the heavy 
wind blew down eighteen buildings. Over 
about two-thirds of the State what the 
farmers denominate a ‘‘ corn salvation ” rain 
fell. 

Minden, Neb., caught it also. The wind 
and lightning were reported very destructive 
to lives and property. Near Fredericksburg 
a Danish church was blown down, killing a 
Mrs. Monks, and severely injuring several 
others. Nine miles south of Minden, light- 
ning struck a sod house, killing a German 
farmer and two of his children, while a third 
child was paralyzed by the stroke. 

But there is a brighter side to the picture. 
At Red Lake reservation, near St. Hilaire, 
Minn., the storm did nobly. Five Indians 
were killed, and ten more winged or other- 
wise wounded. It is thought that perhaps 
some of this lot will also become good In- 
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dians. A settler and his wife on Thief 
River were also killed by lightning. 





Down in New Mexico the other day, a 
hail storm in the Pecgs Valley is reported to 
have killed 2,000 sheepsthe property of one 
man. 





While on the subject of storms, somebody 
down in Georgia tells of a storm which he 
witnessed once, where a negro was out fish- 
ing. The storm came, scooped up the earth 
forty feet wide and ten feet deep, struck the 
river, lifted the darkey, boat and all, and the 
river with it, carried the whole fifty miles, 
and set all down together, and left the nigger 
still fishing. ‘‘It scared him so, he turned 
white”, said the gentleman ; “if you don’t 
believe it, look at me.” 





The accession to the managing editorship 
of a prominent Indianapolis daily, a short 
time since, by a young Chicago editor, brings 
up the common thought, what trivial inci- 
dents may sometimes change the tenor of 
one’s way the whole bent of a life. 

Years ago, in a Kentucky city, a young 
man fresh from school came to the writer 
and asked his advice as to the propriety of 
taking up telegraphy as a business, referring 
to the ‘‘Telegraph College” a few blocks 
away, where young folks were taught the 
science in a few days or weeks, and guaran- 
teed situations at good paying rates—the old 
brass-mounted style of ‘‘Catch ’em, fleece 
‘em. fire em,” a style in vogue among tele- 
graph colleges everywhere. 

To grasp as much of the situation as possi- 
ble it was decided to interview the professor 
superintendent of telegraphy in the operating 
room of the institution, and thither we went. 

The professor was found, and, as a pre- 
liminary, he was made to avow himself the 
electrical superintendent of the class. The 
class was one youth who looked, poor thing, 
as if his proper sphere were the knife scour- 
ing and floor scrubbing department of a 
shabby genteel boarding house. 

The professor explained that most of the 
class were either just graduated or were on 
vacations. 

He was asked many questions on electrical 
science, to which he gave fearful and won- 
derful replies. In answer to the possibility 
of sending two currents on one wire at the 
same time, the learned pundit showed con- 
clusively, to himself at least, that the very 
idea was preposterous, and when the ques- 
tioner ventured to assert that somewhere he 
thought he had heard of some sort of 
machine by which four messages could be 
sent over a wire simultaneously, he de- 
nounced the writer of such a statement as a 
Munchausen of the purest water. 

He said one might as well claim that the 
telegraph was capable of printing, or of 
sending fuc-similes of manuscript. 

The result was as hoped. The youth did 
not learn telegraphy, with a possibility of 
pounding brass for life, perhaps assistant 
manager at some cross road town in Ken- 
tucky, but went into journalism, and at 
thirty-two years of age finds himself, as he 
says, ‘‘at the summit of my ambition.” And 
the best wishes of all his old time friends 
follow him. 





The American Bell Company has a little 
misunderstanding with the Inter-State Tele- 
phone Company in the United States Circuit 
Court here. 

On the 22d instant, the defendant, Jno. C. 
Gault, Joseph Reynolds and others, filed a 
lengthy answer in the case. Defendants 
claim that Bell’s patent of March 7, 1876, 
was for an improvement in the art of tele- 
graphy, but deny that the patent related in 
any way to the art of telephony. The pat- 
ent nowhere suggested the idea of the trans- 
mission of articulate speech, either tele- 
graphically or otherwise. Bell only inti- 
mated that the armature which was intended 
to put the electric current into undulations, 
according to his theory, could be vibrated by 
human voice or a musical instrument; that 
Gray had anticipated the invention, and filed 
his caveat, which Bell saw, and at oncechanged 
his own invention. Bell also had admitted 





that his own apparatus would not transmit 
articulate speech. Jan. 30, 1877, Bell ob- 
tained a patent for producing musical tones 
by undulatory currents of electricity, 
whereby a number of telegraphic signals 
can be sent simultaneously over the same 
wire, and in that patent he first claimed that 
his apparatus would transmit articulate 
speech. It is also denied that Bell created 
any new art or industry, and it is claimed 
that he was compelled to use the Blake 
transmitter, founded on the old Phillip Reis 
transmitter of 18628. The answer then goes 
on to give a history of the gigantic Bell 
monopoly and the means by which it was 
carried out, and the litigation begun by the 
Government, and fires a parting shot perora- 
tion, which denies the validity of the 
Bell patents, and assumes that defendant’s 
instruments are not infringements, even if 
the patents were valid. 

Again the story of the elderly dame and 
her kettle. 





The American-Cushman Company, how- 
ever, takes the bun. They hold evidence 
which knocks everything in the way of a 
telephone patent a stunning blow on the 
tenderest, thinnest portion of its cranium— 
deals a death blow to the wicked and un- 
scrupulous monopoly, scattering the ashes to 
the four winds of heaven, leaving no track, 
trace nor resemblance, and all that sort of 
thing you know of the vile and perjured 
thing, or words to that effect. 





The Common Council of Aurora have re- 
cently m-de a contract for a “fire and 
police alarm,” and say they will soon be 
ready for business on that sort of work. 
And investigation has also been made 
under the direction of the City Fathers in 
the matter of electric lighting. The city 
now has 26 public lights, for which $8,500 
per annum is paid. 

The claim is made that for $13,000 the 
city can obtain a fifty borse-power boiler, 
engine, etc., two twenty-five light dynamos, 
and twenty miles of wire. The estimated 
runping expenses are estimated for the fifty 
lights at $4,500 to $8,000 perannum. At the 
highest figure the city would gain twenty- 
four lights, and a saving of five hundred 
doliars. Somebody must have been enjoy- 
ing a rather fat contract, or somebody must 
be anxions to work for fame and health. 





The North American Telegraph Company 
which comes into Aurora via the C. B. & O. 
Railways, purposes opening an office there, 
and has asked right of way through the 
streets. The people are highly pleased at 
the prospect of competition and want a new 
express company as well. They say they 
have suffered from telegraph and express 
monopoly all they desire to, and they are not 
any too kindly inclined toward the telephone 
company. 

Curcaao, July 26, 1886. 








Photometry. 

A neat method of indicating the precise 
rate of consumption of candles, used in pho- 
tometrical work, has been carried out in 
Germany. The candle holder is hung in an 
unequal arm balance, the beam of which has 
a long pointer hanging down from the ful- 
crum for marking the position of the balance 
on a vernier scale. At the two opposite 
ends of the scale there are two metallic pins, 
while a movable pin, in electrical connection 
with a battery and a bell is arranged in the 
middle of the scale. The candles are lighted 
and weighed until the pointer just swings 
clear of one stud of the vernier, when a cer- 
tain weight is placed ina pan provided for 
the purpose underneath the candles, a clock 
being started at the same moment. When 
owing to the consumption of the candles, 
the weight placed in the pan is lifted by the 
weight in the opposite pan, the pointer 
swings back and touches the pin which com- 
pietes the circuit and so rings the bell. By 
noting the time the candles were burning, the 
precise rate of consumption of the candles 
can be easily determined. 





Utilizing Wind Power for Electric 
Lighting. 
Editors Electrical Review : 


Your article on the above subject moves 
me to say a word. 

From the experience I have had with wind 
engines, I should not think them very well 
adapted to run a dynamo for the purpose ef 
charging astorage battery. Their force is so 
intermittent and varying that an extremely 
simple apparatus would be necessary in the 
shape of a dynamo and attachments. True, 
the modern wind engine regulates to an al- 
most constant speed in a storm, but when 
the regulator comes into play, the wheel is 
running at a dizzy speed, and sometimes dis- 
embodies itself in the effort to regulate. 

Secondly, a very simple, and at the same 
time economical, means of storing power by 
the use of a wind engine, and a method that 
will readily commend itself to mechanics, is 
one in which the wind-wheel moves a belt on 
which are arranged carrying cups, by means 
of which fine sand is raised and stored in a 
bin at any convenient height. It will be seen 
the amount of power stored will be limited 
only by the quantity of sand aman possesses. 
It is evident, also, the same sand may be 
elevated an indefinite number of times after 
it has been used as a source of power. 

The method of using it is to arrange a 
chute and fall which will direct a stream of 
sand from the bin or reservoir into an over- 
shot wheel, this wheel being arranged to 
move a dynamo directly without any inter- 
mediary. 

To my mind the above method would sug- 
gest itself as the more practical one, and one 
giving more reliable results than charging 
storage cells from the primary power. 

One factor in the case I have omitted ; the 
wind is a very unreliable and irresponsib!e 
agent. It may and does occur that for 
several days at a time no wind blows of 
sufficient power to move a well regulated 
wind engine, and if at all only a few revolu- 
tions. 

In view of this fact a large reserve of 
power should be employed to meet such an 
emergency. Ten incandescent lamps of 16 
candle-power are equal to an output of one 
and two-thirds of one horse-power nearly, 
in machines of ten candle-power capacity. 
That means eight to ten horse-power stored 
in twenty-four hours, and every day in the 
week. This is presupposing five hours’ use 
per day. 

The wind being a practically unknown 
factor it cannot be depended on for more 
than about six hours’ hard work per day, 
possibly not half of this, so that a wind 
eapacity of one and a-half to three horse- 
power should be supplied to be safe. Five 
horse-power would be better. I think the 
scheme would be practical if plenty of 
power is supplied to raise the sand. Twenty 
per cent. should be allowed for friction of 
machinery in raising the sand and in the 
friction of the overshot wheel and dynamo. 

a. 8. F. 


O° 
wl, 


New York, July 1886. 





Reduced Rates to the Electric Light 
Convention. 

Chairman J F. Noonan, of the Commit- 
tee on Transportation of the National Elec- 
tric Light Association, makes the following 
announcement : 

A. J. DE Camp, Esq., CHAIRMAN EXECUTIVE 
CoMMITTEE NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 

Dear Sir: —I have an approved rate from 
New York to Suspension Bridge and return 
for member of the Electric Light Associa- 
tion of $13.90. 

On account of the delay of the Western 
Traffic Association, I cannot give rate from 
Suspension Bridge to Detroit until next 
week. 

In connection therewith the Wabash people 
‘will give a reduced rate from Detroit to St. 
Louis and return for such of our members 
as desire to attend the National Telephone 
Convention. Yours, respectfully, 

J. F. Noonan, 
Chairman. 
Paterson, N. J., July, 26, 1886. 


Wrinkles — Electrical and Otherwise — 
Practical Information. 
| To tin small castings, clean and boil them 
| with scraps of block-tin in a solution of 
cream of tartar. 





| According to Richards, for the extreme 
high speeds sometime necessary, belts of 
| cotton webbing can be used with advantage. 
| Heavy saddlers’ webbing, coated with bees- 
| wax, makes a belt that is very light and has 
a high tractile power. When used the pul- 
leys must be true and smooth, and the belts 
kept clear of flanges or anything which will 
produce a rubbing action, as this soon de- 
stroys them. 





In putting a belt on a moving pulley it is 
well to remember that the whole secret of 
success lies in moving the hand as fast as the 
pulley goes. Large belts, unless very long, 
should never be thrown on while the pulleys 
are in motion, but drawn together with 
clamps and joined. If they have to be 
thrown on stop the pulleys, lash the belt to 
the face of the pulley, and turn by hand or 
slowly with the power, until the pulley has 
made a half turn and the belt is on, when 
the lashing can be removed. 





To produce from a broken casting with- 
out the original pattern. Put the pieces of 
the broken casting together and mold them, 
and cast from this mold. When the casting 
is drawn from the sand place it in a charcoal 
fire and anneal it. It will expand to the 
original size of the pattern, and then remain 
in that expanded state. 





Mercurial steam gauges can be kept clean 
by putting a little glycerine or sulphuric 
acid on the surface of the mercury. This 
serves as a lubricator for both glass and 
metals, and prevents their adhesion. 





Lead in contact with steam, under a pres- 
sure of over 10 Ibs. per square inch, very 
soon loses its strength, and it is therefore 
good neither for packing joints nor for con- 
veying steam. 





To make a cheap Leyden jar line a thin 
glass candy jar inside and outside with tin- 
foil, such as is used to wrap chewing tobacco 
in. Stick the foil on with mucilage, varnish 
or flour paste. A still cheaper plan is simply 
to fill a glass jar nearly full of water and 
place it within another vessel of water, so 
that the water, both outside and inside, shall 
be on the same level. 





Accidents are common in large manufac- 
tories through the engagement of some por- 
tion of a workman’s garments with a swiftly 
rotating shaft. A simple way of rendering 
these casualties impossible is to cover the 
shaft with a loose sleeve along its whole 
length. The sleeve may be of tin or zinc, 
and made so as to be removable if desired. 
The friction between it and the shaft would 
be sufficient to cause its rotation with the 
latter; but, of course, in event of a fabric 
becoming wrapped around it, it would 
quickly stop, and allow of the easy extrica- 
tion of the same. The sleeve should be 
lined with leather both within and at the 
ends in order to prevent noise. The same 
idea, in the shape of loose covers, might 
readily be applied to cog-wheels or pulleys. 





Glass being a very poor conductor of heat, 
hot water should never be poured into glass 
vessels unless tepid water has first been used, 
or a little cold water, on which to pour the 
hot. Lamp chimneys frequently crack when 
placed upon the lighted lamp, especially 
when taken from a cold room. Remedy: 
| Turn up the flame gradually or by degrees. 








If You Want Anything, Call a Messenger. 

A Newark undertaker called a Domestic 
| messenger one night last week, and a small 
| boy answered the summons. An hour later 
| he returned to the Domestic office, looking 
| very white and sad. 

‘‘Where have you been?” asked the Su- 
perintendent. g 

‘*Settin’ up with a corpse,” said the dis- 
| pirited youth. 





BLECTRICAT REVIEW. 





[July 81, 1886 











»*» Telephone properties are gencrally 
looking up. 

«* The Southern New Enzland Tele- 
phone Company has declared a dividend of 
114 per cent. for the quarter ending June 30. 

»*, Long distance telephoning — “ Hello 
Phila.! Give me Atlantic City.” ‘‘O. K.” 
““That you Clara?” ‘‘ Yes Where are 
‘‘New York. How’s bahy; got 
“Yes.” “Ta ta—all right, 


you?” 
that tooth yet?” 
Central.” 

«*» New England Telephone rose to 41} 
last week. The advanee in New England is 
attributed to the expectation that the quar- 
terly dividend of the company, now due in a 
short time, will be increased from ? of 1 per 
cent. to 1 per cent. The earnings for the 
past three months, it is stated, will justify 
the increase. 

y*, Commissioner Mealey, of New Or- 
leans, has addressed the following communi- 
cation to J. J. Fowler, of the Great Southern 
Telephone and Telegraph Company: ‘‘I 
am directed by resolution of the City Coun- 
cil to notify you that your poles will be used 
gratuitously for the support of wires for 
operating the police patrol system, in con- 
formity with Ordinance No. 519, section 4, 
adopted Dec. 27, 1883, as follows: Be it 
further ordained, etc., that in addition to the 
price paid per pole per annum, as _ herein 
set forth, the city shall have the right, under 
such regulations as may be established by 
the Council, to use said poles gratuitously 
for the support of such wires as may be 
found necessary for the service of the Fire 
Alarm and Police Departments.” 


x, When the telegraph lines are buried 
and the poles disappear from our streets, 
what will become of the familiar lineman, 
he of the strapped trousers and spurred 
boots? While the artist and the man of 
artistic instincts have been inveighing against 
the monstrous ugliness of these obstructions; 
while the house-owners have protested against 
the incidental use of their roofs and chim- 
neys and the transformation of carpeted 
stairways into public thoroughfares; while 
even the small boy, with one eye on his 
stranded kite, has added his piping voice to 
the chorus of condemnation, has it ever oc- 
curred to any one to consider with what ab- 
sorbed interest and attention the explorers of 
the pole must watch the doings of Mr. 
Flower and his associates? Do they know 
what will become of themselves, these arboreal 
men? 

x, Secretary Barney, of the National 
Telephone Exchange Association, makes the 
following announcement: ‘‘To accommo- 
date delegates from New York and the East, 
to the next annual meeting of this Associa- 
tion, which commences at St. Louis, on the 
7th of September next, I have arranged for 
special cars from this city through, at the 
rate of $32 for the round trip, provided a 
sufficient number of tickets are sold. The 
Pullman sleeping car charge will be $6 each 
way additional. The train will leave by the 
Erie Railroad, foot of Chambers st., N. R.., 
on Sunday September 5, at 6 P.M., arriving 
at St. Louis, on Tuesday, September 7, at 
7.80 a.m. Should you desire to join the 
party, please notify me as soon as possible, 
and state the sleeping accommodations re- 
quired. These will be allotted in the order 
in which applications are received.” 

«*» There was to have been aconsolidation of 
two of the Indianapolis telephone companies 
opposed to the Central Union Company, but 
it seems that a hitch has occurred in the ne- 
gotiations. The twocompanies were the Citi- 
zens’ Co-operative and the Wallace Telephone 
companies. The directors are understood to 


have expected that Mr. Wallace would pre- 
sent a satisfactory bond to insure the fulfill- 
ment of his agreement that the company will 





protect its licensees, defend them and their | 
subscribers at its own cost, and prosecute any 
one who attempts to intimidate any person | 
from using the Wallace telephone by parties 

of prosecution. A Journal reporter received 

an intimation that the directors asked Mr. | 
Wallace to execute a bond signed by persons | 
known to them, and that he flatly refused, 

saying that under the guarantee which he 

offered the Wallace company was responsible, 

and that it was backed by enough wealth to 

make all persons using the Wallace telephone 

perfectly safe. The directors were ndt satis- 

fied with this, and Mr. Wallace is said to 

have left the room in no very pleasant frame 
of mind. With this information as a pointer, 

the reporter hunted up Mr. Wallace, and 
found him in a frame of mind. He said he 
was going to leave the city the next morning, 

and didn’t know whether he should come 

back; that he would be blessed if he gave 
anything more than the guarantee which he 
had proposed; that one member of his com- 
pany was a man worth $60,000,000, and 
another was worth $50,000,000, and taat it 

was fully responsible. He intimated that he 
didn’t propose to bother himself further 
about the matter. If the directors chose to 
go on and buy the instruments, he was ready 
to sell to them and protect them, but a bond 

he would not give. 

x*, The use of the magneto and polarized 
magnet and bells, for calling to the tele- 
phone, has had a tendency to increase the 
use of this form of apparatus. It is in many 
instances of great value to displace the use 
of batteries where there is liability of freez- 
ing, or where the labor of attendance upon 
batteries would be an inconvenience. Watch 
men’s electric detectors are now actuated by 
magnetos instead of batteries. When the 
watchman visits the station his act of insert- 
ing and turning a key winds a coiled spring, 
whose releuse turns the armature of a mag- 
neto, and the current produced actuates the 
recording apparatus at the clock in the mill 
office. Such records are absolutely beyond 
suspicion, as the operation cannot be dupli- 
cated in any other manner than by the 
magneto at the stations. An ingenious speed 
gauge consists of a small magneto with a 
galvanometer in the circuit; the dial of the 
galvanometer is graduated, so that the de- 
flection will correspond to given speeds of 
the armature. The projecting end of the 
armature shaft terminates in a pyramidal 
point and will hold securely in the counter- 
sink at the end of a revolving shaft. Such 
speed gauges should be compared to a 
standard from time to time lest any variation 
in the saturation of the magnets will give re- 
sults not in accord with the graduation of 
the galvanometer. Mr. Edward Weston 
made a somewhat different speed gauge, 
although electrical in its nature. It is based 
upon the discovery by Arago in 1824, that a 
needle is deflected by a revolving copper 
disk. In this case a copper disk 1s attached 
toa hand at a dial, and the bar is revolved 
parallel to the disk, the torsion of the disk 
on the shaft being resisted by a spring, and 
turning through an angle proportional to the 
velocity, which is thereby indicated on the 
dial. 








a, 
The Deaf Telephone Ear in Troy, N. Y. 

Collector — ‘‘ Hello ! Mr. 
Jones?” 

Mr. Jones—‘‘ Yes. Who are you?” 

Collector—‘‘ Can you pay that bill of Dunn 
& Co. to-day?” 

Mr. Jones—‘‘I don’t exactly catch that. 
Please speak louder. I’m a little deaf in one 
ear.” 

Collector—‘‘I say, Can you pay that bill ?” 
(Gets red in the face from yelling.) 

Mr. Jones—‘‘I can’t understand.” 

Collector—‘‘ TRY THE OTHER EAR.” 

Mr. Jones—‘‘ Can’t hear a word you say.” 

Slam! Bang! Collector expires. 

One hour later : 

Mr. Brown telephones to Mr. Jones, — 


speaks low so his partner can’t hear him— | 
‘*Is that you, Jones? Can you come up to | 
the club this evening and have a bottle of 
champagne with me?” 

Mr. Jones—Of course, I can; I'll be there, | 
old boy.” 

The telephone ear is wonderfully made. 


Is that you, 





The Improvement in the Telephone Sys- 
tem of Cincinnati, 

‘* Captain George N. Stone, they tell me 
that the telephone company is going to do 
something unprecedentec iu electrica: annals 

consolidate three or four exchang:s with- 
out interrupting business,” said a reporter of 
the Times-St.r of Cincinnati. 

‘* Yes, that is the truth. It will be a deli- 
cate and interesting task, but I think it has 
been planned so that it will be carried through 
without a hitch. We expect to make the 
change in a single night.” 

Captain Stone went on to remark that the 
Bell Telephone Company here has the largest 
list of subscribers in their Cincinnati ex- 
change of any city in the world, except New 
York and Chicago, and is credited with giv- 
ing the best telephone service at the lowest 
rates rendered in any of the large cities. 
Notwithstanding this fact, this company 
never fails to give its subscribers the benefit 
of any and all new inventions and improve- 
ments that will in any way improve the ser- 
vice. As an evidence of this fact, a few 
months ago a device known as the Oram 
Time Repeater was invented, and the ( incin- 
nati Telephone Company was the first to 
adopt it and connect it to all subscribers’ 
lines. By this device the correct time is re- 
peated every minute over each wire, which 
is a great convenience to subscribers and fur- 
nished without extra charge. 

The company now propose to make great 
improvement. They have arranged to putin 
a new improved multiple switch board. For 
this purpose they have decided to rebuild 
that portion of their plant in the lower part 
of the city with 65 feet red cedar poles, and 
string a new copper wire for each subscriber, 
and consolidate all the subscribers now in 
the central exchange, Fourth and Walnut, 
the Public Landing and the Front and Elm 
street exchanges in one exchange. They 
have taken a twenty year lease on the Scot- 
tish Rite Rooms in the Masonic Temple, and 
entered into a contract with the Western 
Electric Co , of Chicago, agreeing to pay that 
company $21,500 for their latest improved 
multiple switchboard, with a capacity for 
5,000 subscribers. With the improved mul- 
tiple switchboard connections can be made 
between subscribers on an average of one 
every five seconds. Head telephones will be 
used by operators, and checks now used : e- 
tween operators in completing connections 
and check boys will be dispensed with. 

This consolidation of exchanges, rebuilding 
pole lines, stringing coyper wire, equipping 
the new exchange and taking down old poles 
and wire will cost the company about $80,- 
000. 

To make this change involves another bur- 
den on the company. Besides paying the 
Western Electric Company $21,500 for the 
multiple switchboard, they are required to 
evter into a contract to pay an annual royalty 
of $1 for each wire. 

The room in which the new exchange will 
be located isreached by elevator on the fourth 
floor, and is 42x69, with a 30 feet ceiling, 
well lighted and ventilated. Connected with 
this large room there will be a ladies’ toilet 
and parlor for the use of the lady operators. 

The tower on the northeast corner of Third 
and Walnut streets will be fitted up and 
equipped for a cable house, with the latest 
and most improved cable fixtures, to consist 
of a cross connecting board, equipped with 
6,000 binding posts. All wires will be con- 
ducted from the poles to the tower in cables 
of 100 wires each. Many of these cables 
will extend out several squares from the 
tower, intercepting and bringing in subscrib- 
ers’ wires from intersecting streets. 

To guard against danger from fire, ther- 
mostats will be placed in the tower, and all 
rooms occupied by the telephone company, 
and attached by wire to an indicator placed 
in the exchange room, which indicator will, 
in case of fire, ring a bell and throw a drop, 


which will indicate to the man in charge the 
exact location of the danger. Three of the 
latest improved chemical extinguishers will 
be kept in the exchange room ready for use. 
Capt. G. N. Stone desires to say that if he 
is missed during the progress of this 
work, he extends a cordial invitation to bis 
friends tc call on him at Longview Asylum. 





Both Ears at the Telephone. 

‘It is a remarkable fact,” remarks the 
Troy Telegram, *‘that a large number of 
persons in this city are becoming deaf in one 
ear. Has the repeated use of the telephone 
anything to do with the increasing deafness?” 
Considering how deaf President Cleveland 
remains to the public demand for the removal 
of Mr. Garland, it may be that he has been 
using the telephone excessively with both his 
ears.—N. Y. Tribune. 


———_eg>e—__— 


The Graphophone. 

At the laboratory of Prof. A. G. Bell 
Washington, D. ©., Prof. Taintor has just 
given a private exhibition of his curious in- 
vention, the graphophone. The machine is 
an improvement on the Edison phonograph 
It is of the simplest construction, consisting 
apparently of a small brass cylinder and a 
couple of rubber-bound wheels connecting 
with another smaller brass shaft and operated 
by a small balance wheel with a thumb and 
crank. On the larger cylinder or shaft is 
placed a close fitting tube covered with wax 
and paraffine. On the lower shaft, which is 
about four inches distant from and parallel 
with the other, is cut a fine screw thread. 
On this rests a gutta percha tube, the lower 
end being fastened to a socket piece, which 
fits to the threads at the upper end, resting 
lightly on the wax cylinder. Close inspec- 
tion shows that the upper end of the gutta 
percha tube has a small lancet like a knife, 
and this connects by a fine silk thread with 
a vibrating diaphragm. To this diaphragm, 
which corresponds to the drum of the ear, 
is at'ached a speaking tube about a foot 
jong, in the flaring end of which the operator 
talks. As he speaks he turns the wheel, the 
wax cylinder revolves and the threaded shaft 
carries the gutta percha lever along the 
lancet, cutting a fine thread in the wax cor- 
responding wi'h the spiral thread. The 
depth of the cutting is regulated by the 
force of the sound waves on the diaphragm 
through the thread connections. As soon as 
the operator has concluded speaking the tube 
or receiver is removed and the pounding 
tube substituted. The lancet tube is set 
back at the beginning, the wheel turned and 
the knife running through the same lines of 
wax gives back the same sound. 

The professor read from a newspaper in a 
natural tone of voice and the same tone was 
repeated loud enough to be heard by every 
one inthe room. He then talked in arich 
Irish brogue with rising and falling inflec- 
tions, and the instrument repeated it as many 
times as it was ground over. Then Mr. 
Maguire, Bell’s private secretary, sang ‘‘ An- 
nie Laurie” to it. The voice of the singer 
and every peculiar intonation would have 
been recognized by those who had ever heard 
him sing. 

The utility of the graphopbone is its use as 
an amanuensis, doing away with stenographic 
experts. The receiver may be a mere copy- 
ist. He sits in front of the instrument and 
writes from it as fast or as slow as the occa- 
sion may require. The wax thread cut on 
the cylinder is a matrix from which the 
sound can be taken at anytime. The cyl- 
inder has a basis of paper and can be mailed 
and talk reproduced anywhere from a similar 
machine. Newspaper despatches may be 
dictated and taken from it by telegraph 
operators without going through the stenog- 
rapher’s hands and being written out. The 
machine is about as big as the early hand- 
sewing machines that were fastened to 
tables. 

—_  -—->e- 

»*, The instrument report of the American 
Bell Telephone Company for the month end- 
ing July 20th is as follows, with that for the 
season below : 








Month. 1886. 1885. Increase. 
Gross output. ........... $3,297 $2,047 $1,232 
Returned ........ seco. 1,382 2,361 *979 

Net output............. $1,897 +814 $2,211 
Since Dec. 20 1885-6. 1884-5. 
Gross output............- $24,914 $20,195 $4,719 
Rotwrmed... ...cscccsee. ces 10,644 14,797 *4,153 
Net output............. $14,270 $5,398 $8,872 





* Decrease. t Loss. 
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The New York Factory of the Dorsett 
Conduit Company. 

Our readers are now familiar with the fact 
that the Dorsett conduit, with some changes 
from the Chicago method where it was first 
successfully introduced, will be used in put- 
ting the wires of New York City under 
ground. The electrical Subway Commis- 
sion decided in favor of asphaltum concrete 
as the best material—an evident endorse- 
ment of the Dorsett conduit. The contract 
was awarded to the Consolidated Telegraph 
and Electrical Company, which has entered 
into an agreement with the Dorsett company, 
by which the latter is to furnish all the ma- 
terial and conduits required by the specifica- 
tions. Mr. Dorsett, having full faith in the 
merit of his conduit, and having succeeded 
so well in the West, decided the first of the 
year to establish a factory in this city. A 
suitable piece of property was found at the 
foot of 20th street, East River, which has 
been leased from the Consolidated Gas Com- 
pany. The building is of brick, 66 feet by 
200. In the rearisa yard, 200 feet square, 
fronting on the Fast River, with dock 
privileges, enabling shipments to be made 
by water, if desirable. In the corner of 
the factory is the boiler-room, contain- 
ing two 80 horse-power boilers, one fur- 
nishing steam for power, the other for heat- 
ing purposes. These may be used jointly or 
separately as required. Alongside the boilers 
is located the apparatus for drying sand, 
which consists of an inclined rotating cylin- 
der, 6 feet in diameter, and 18 feet long. A 
separate furnace is used for this purpose, the 
flaine and heat passing directly through the 
sand, which is continually agitated, forming 
a miniature sand storm inside the cylinder, as 
it revolves. After passing through this tube, 
the sand is at once taken to the top of the 
factory by a bucket elevator, and carried to 
the different hoppers by a screw conveyor. 

Adjoining the boiler room, and separated 
from it by a brick partition, is the engine- 
room, where an 85 horse-power Corliss engine 
quietly performs its duty. The main floor of 
the factory is raised five feet above the ground 
floor, on which the engines and boilers are 
placed, thus affording room underneath for a 
line of shafting extending to the rear of the 
building, and supported by heavy frame 
work. Upon the main floor are eight mix- 
ing pans, having steam jackets, into each 
of which a ton of material is placed at one time. 
The thorough stirring and mixing of the 
asphaltum, sand and chemicals is effected 
by means of heavy revolving rakes in each 
pan, driven by gearing from the main shaft 
below the floor. The material, when at the 
proper temperature and consistency, is fed 
into the mould by a pan about 3 inches deep, 
the false bottom being withdrawn when in 
position over the mould, the tamp or ram 
having been previously raised above the 
mould by automatic machinery. The plun- 
ger driven by steam thoroughly tamps and 
solidifies the material as it is gradually placed 
in the mould. When a section is finished, 3 
feet in length, the steel cores are withdrawn 
by machinery into the basement, and the 
mould is then lifted by a crane, swung 
around and lowered into a cooling tank where 
it is allowed to remain as long as it is neces- 
sary, and when taken out the mould is re- 
moved. ‘There are four of these tanks 9 feet 
long, 5 feet wide, and 5 feet deep, sufficiently 
large to accommodate two of the largest size 
manholes. They are kept constantly sup- 
plied with a flowing stream of cold salt 
water pumped from the river. The tanks 
are built of plank, and are lined with a 
layer of the conduit material to render them 
water tight. When fully equipped the fac- 
tory will contain six of these machines, one 
being now in operation. 

There are four heating pans for the asphal- 
tum, located on the attic floor. These are 
steam jacketed, and the asphaltum is stirred 
in them by horizontally rotating rakes, driven 
by a second line of shafting on the upper 
floor. Here are also located eight sand bins 


or hoppers, corresponding with the mixing 
pans below, from which the sand is drawn 
as required. The full capacity of the factory 
will be about 3,600 feet per day of the six 
hole conduit such as is now being made for 





the Brooklyn contract. The manholes, as 
designed, are 4 feet 6 inches long by 3 feet 
wide inside, and as deep as may be required, 
being built up of concrete moulded in sec- 
tions and cemented together with the same 
material. 

The reaction of the chemicals used with 
the asphaltum produces in a short time the 
same effect that atmospheric air does by long 
exposure, but unlike the latter the degree of 
oxidation can be controlled to a nicety. thus 
producing a compound with sand of any 
desired consistency. 

The Dorsett Conduit Company have already 
manufactured seven different forms and sizes 
of conduits as follows: Seven and nineteen 
ducts round in form for Chicago, also a 
ten duct for Chicago, rectangular in form. 
For Brooklyn they are making conduits hav- 
ing four, six, eight, and ten ducts. They 
claim, and apparently with reason, that they 
can make conduits of any size and form. 

This company can now furnish the ma- 
terial for the underground system of New 
York with a promptness that no other com- 
pany in existence can. They have possessed 
the means and had that confidence in the 
merits of their conduit to go ahead, and now 
with the work in their hands are fully 
equipped for it 





-_- —— 
Lightning on the Wires. 


‘* Well, that’s about the worst trip I ever 
had, Mr. Stephens,” said Smith Bryce, the 
Western Union lineman, as he threw his kit 
of tools upon the floor. 

‘* How’s that, Smith?” asked Mr. Stephens, 
the Western Union manager. 

‘The lightning was bad. It was terrible. 
It beat anything I eversaw. It knocked my 
plyers out of my hands, and one time threw 
them fifty feet It knocked me down twice, 
and made me dance a three-minute jig. It 
took my toolsaway from me, and laughed at 
me when [ made the second attempt to join 
the ends of the wire. I tell you I have been in 
many storms. I have spliced wires in the 
dark, with lightning running by so rap- 
idly that I could not have seen the wires but 
for the bright current on them. I have been 
thrown from the top of a high pole, and I 
have been made hold my hands wide open 
by the current on the wire, despite my effort 
to shut them; but I never had such an expe- 
rience as I had this morning just before day, 
four miles this side of Macon. The light- 
ning played along the wires in streams and 
flashes; it rolled 1n balls, it jumped in lumps, 
it cut all kinds of funny tricks, and it re- 
sisted nearly every attempt I made to splice 
the broken places. ” 

‘*- You see,” said Mr. Stephens, interrupt- 
ing the lineman, ‘‘ that the Macon wire was 
broken yesterday, and Smith went down the 
road to fix it, and when he reached the 
broken wire he was in a thunder storm, and 
had some tronble fixing it.” 

‘*He didn’t fix it while it was lightning ?” 

‘*Oh, yes; they don’t mind a little light- 
ning. It knocks them silly sometimes, and 
once in a while killsa man. But a lineman 
gets used to that sort o’ thing, and finally 
plays with lightning as the bird with a snake 
that is charming it. 

** Then a lineman’s life is interesting? ” 

*‘It is. Now, there’s Smith; he has been 
here during twenty years, and during that 
time has had more electricity pass through 
him than would be necessary to tear Atlanta 
into splinters. Since he has been here two 
linemen have been seriously hurt and two 
have been killed. About four years ago we 
had one killed up the Air-Line road about 
twenty miles. You see, the wire was in two, 
and after we had located the trouble the 
lineman took a helper and wentup. They 
found the broken wire and began splicing it, 
but while they were at work lightning struck 
the wire and killed the lineman, and knocked 
his helper senseless. Why the poor fellow 
was as black ascould be. Then since then 
Smith went out on the State road with 
another lineman, and while they were at 
work lightning hit the wire and killed the 
lineman, and Smith came home badly used 
up. Why, just where the men were work- 
ing that ‘time it was as clear as crystal. 





There was not a cloud to be seen, and the 
lightning which killed the man was twenty 
miles away.” 

‘«Twenty miles away!” 

“Yes, twenty miles away. The men were 
working near Big Shanty, and way up above 
Cartersville a big storm was raging. The 
lightning struck the line and followed it for 
twenty miles, when it came to the end of the 
wire, which the lineman was holding in his 
hand, and killed him.” 

“Yes,” said Smith, ‘“‘I had hold of the 
wire, too. He had it at the end, and the 
shock passed over the wire through my 
hands before it reached him. Why, the 
instant I felt it my hands sprung wide open, 
and before I could look around the poor 
fellow was on the ground dead, and I was 
whirling like a whirlwind.” 

‘‘Then a lineman’s life is in danger ?” 

“Constantly. He is always at work and 
always ready to go. You see, we measure 
the telegraph wires by ohms—not inches, 
feet or miles. For instance, the wire from 
here to any point isso many ohms. Now, if 
we have any trouble in securing connection, 
say with Chattanooga or Macon, an operator 
goes to the instrument and tries the ‘ press- 
ure.’ If it shows half the number of ohms 
the wire is entitled to we know the wire is 
down, broken, or out of order half way to 
Chattanooga. The lineman is called up, and 
told where the trouble 1s. He takes a dozen 
glass insulators, a coil of one hundred feet 
of wire, a saw, hatchet, and other tools and 
boards the firsttrain. May be he was just re- 
turned from a three or four days’ trip, and is 
tired andhungry. This makesno difference. 
The wire must be fixed, and, without seeing 
his family, he jumps on the first train and 
goes. As he nears ‘the place where the 
trouble is located he pulls the bell cord, the 
train stops, and he jumps off. It may be at 
the dead bour of night, or it may be at noon. 
It may be clear or it may be raining hard. 
It may be warm or it may be cold. It may 
be in an open field on it may be in the 
woods. These things the lineman can’t con- 
trol, and after he hits the ground he bunts 
the broken place, mends the wire, and sits 
down on the cross tie until a train comes 
along. He don’t care which way that train 
is going. He wants to get out of the woods, 
and, without ceremony, flags the train down 
and gets on.” 

‘* But don’t the railroad company object?” 

‘“‘Oh,no. You see we have a contract 
with all the railroads which allows us this 
right, and it is the secret of the W. U.’s suc- 


cess.” 
‘*Do the linemen pay their fare 
‘*No, they have annuals. Now, there’s 
Smith—the only colored man in the South 
who has annuals over all the roads in Georgia 
—with a pocketful of annuals.”—A(¢lanta 
Constitution. 
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Direct Cable to Brazil. 


The oftices of the Pedro Segundo Ameri- 
can Telegraph and Cable Company, at No 
44 Broadway, were opened yesterday. This 
company is organized for the establish- 
ment of direct cable communication between 
here and Brazil. A contract has been made 
for the cable, and it is to be in working order 
by January. The following compose the 
officers and board of directors: H. K. Thur- 
ber, president; Edward R. Bacon, first vice_ 
president; Charles R. Flint, treasurer; De 
Borden Wilmot, secretary; Joseph Edward 
Simmons, Francis A. Bassler, Charles H. 
Sandford, John C. Redman and Henry W. 
Cannon, directors. 

The cable will go from the United States to 
Hayti, thence to Curacoa, and from there 
along the Venezuelan coast to Cayenne, in 
French Guiana. From there the cable will 
be continued to Para, where it will commu- 
nicate with the Government land lines of 
Brazil. The cable will connect at two points 
with the land lines of Venezuela. Salvador 
de Mendonca, the Brazilian Consul-General, 
presented to the company at the opening of 
the offices a large oil portrait of Dom Pedro. 
It hung on the wall covered by the Brazilian 
and American flags, and was unveiled by 
the Emperor’s grandson, Prince Augusto. 





.--. The Electric Underground Conduit 
Company, of Portland, Me., has been organ- 


ized with the following officers: President, 
George F. Milliken; treasurer, Frank J. 
Milliken ; directors, George F. Milliken, 
George H. E. Trouvelot, Warren D. Bb. 
Smith, Frank J. Milliken. Capital stock 
$300,000; paid in $45. 

..-. The Municipal Signal Company, of 
Boston, has had its system adopted at Station 
6, South Boston, thirty-three street stations 
being used. This system is a most excellent 
one, invented by John C. Wilson, president 
of the company, and consists of telephonic 
and automatic intercommunication between 
the officer on his beat and his station-house. 


..-» The Baltimore and Ohio Telegraph 

Company have introduced a system of com- 
mutation books for the convenience of their 
patrons. The books contain stamps of 
various denominations similar to postage 
stamps. These stamps affixed to a message 
are received at the telegraph office iu pay- 
ment as money would be, and are sold bound 
up in books at a discount. Eleven dollars 
and four cents worth of commutation stamps 
are sold for ten dollars. 
....During a violent thunder storm which 
recently broke over a country town in Fra.ce 
a curious incident happened. A young 
woman caught in the storm was hastening 
homeward, sheltering herself as best she 
could beneath an umbrella from the drench- 
ing rain. Suddenly she experienced a 
strange and alarming sensation, the shock 
being simultaneous with a very vivid flash 
of lightning. She felt “ quite upset, greatly 
alarmed,” but nevertheless proceeded on her 
way, and it was only on reaching her resi- 
dence that she discovered what a narrow 
escape she had had. On removing her bon- 
net she found that her hair had been literally 
cut off, her head presenting, as the hair fell, 
the same appearance as though it had been 
shaved with a razor. The effect upon the 
girl’s mind of the discovery was so great that 
she has been confined to her bed ever since 
the day of the storm. It is not the loss of 
her hair that affects her, but the recollection 
of the narrow escape she had has so entirely 
upset her nervous system that the medical 
men attending her express the opinion that it 
will be some weeks before she recovers from 
the shock. 


‘an John Z. Hibbert, of Galveston, Texas, 
is reported to have had all the experience 
with lightning that he desires. Hibbert is a 
magnificent specimen of youthful manhood, 
standing over six feet two inches in height, 
and weighing in proportion to his size. Re- 
cently he was passing through a severe storm, 
when suddenly the heavens seemed to open and 
a great flash of lightning descended. Hibbert 
after that lost consciousness. A negro man, 
who was passing 1n the street, describes the 
immediate sequel. He saw the body of a 
man lifted from the ground. For a moment 
it stood out in broad relief against the sky, 
and then, as darkness again overspread the 
weird scene, the body descended fifty feet 
away. Affrightedly the man ran off and 
gave the alarm, but when he returned Hib- 
bert was gone. In the meantime Hibbert, 
partly recovering, groped his way home and 
fell on the floor. His face and body were 
black, all the hair was scorched off his head, 
while his face was mutilated and bloody. A 


bruised spot on his forehead ran downward 
into a jagged cut in the bridge of his nose. 
His upper lip was split, one of his front teeth 
broken. cutting into his under lip. For three 
hours Hibbert lay semi-unconscious and 
blackened, until, yielding to the treatment of 
Dr. Randall, he has regained his normal con- 
dition, and at last accounts was 1n a fair way 
of recovery. While it is believed that the 
bolt descended first on his forehead, contin- 
ued on its way down his breast, the most 
likely theory is that he received the full force 
of the stroke on his chest, and the bruises 
about the face were cansed by the violence 





with which he fell among the debris, 
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* * General Manager Hosmer, of the Ca- 
nadian Pacific Telegraph Company, states 
that his company had concluded a contract 
with the Mackay-Bennett system, and that 
connection between the two companies 
would be established about the middle of 
August. It is stated that the Western Union 
has been making efforts to balk these nego- 
tiations, and that Dr. Norvin Greene, who 
has been in Montreal for the last few days 
with this object in view, has returned to 
New York, his mission having been unsuc- 
cessful. 


* * The Daft Electric motor, Benjamin 
Franklin has been removed from the 14th street 
station of the Ninth Avenue Elevated road, 
and a new motor of twice the power of the 
first one is being placedinthe car. The first 
motor represented about 60 horse-power, and 
while it could easily manage a train of two 
cars, it was unequal to pulling four cars 
when loaded with passengers. The new 
motor will represent 120 horse-power, and 
Mr. Daft expects to have it ready in amonth. 
He will then renew his experiments and 
again endeavor to make a practical showing 
for electricity on the elevated lines. 

* * The electric motor on the Ridge Ave- 
nue line, in Philadelphia, was tested last 
week, and reported very successful. The 
car made several trips. The electric power 
is generated by an 8-horse-power dynamo in 
the depot, and is supplied to the motor under 
the car through copper conductors placed in 
a slot in the middle of the track. A ‘trav- 
eler” is arranged iv this opening, through 
which the current is conveyed to the motor 
from the rail. The car can be moved either 
forward or backward, and by the same lever 
which governs the motion it can be stopped 
without the use of brake. A safety brake 
is, however, provided by which it can be 
stopped in its own length. The vehicle is 
lighted by six electric lamps. 

** Among the manuscripts recovered 
from the wreck of the Oregon was one con- 
taining a valuable record of scientific re- 
search. M. Strobant, a Belgian astronomer, 
made last year numerous observations of the 
relative brightness of the stars. Knowing 
that special attention had been made to simi- 
lar work at the Harvard College Observa- 
tory, he offered to send a copy of his observ- 
ations to Cambridge for discussion and pub- 
lication. This offer was accepted, and the 
manuscript was sent, but unfortunately it 
was carried by the Oregon, and was supposed 
to have been lost by the sinking of that ves- 
sel. But after remaining under water for 15 
weeks it has been recovered and sent to the 
observatory. Although somewhat stained, 
it is perfectly legible, and discussion of the 
results to be derived from it has already been 
begun. 

* * The scientific editor of the San Fran- 
cisco Chronicle is disposed to view with san- 
guine eyes the prospect for great inventions. 
The following appears in a recent issue of the 
paper: ‘ And yet there are great discoveries 
in course of evolution which are destined to 
revolutionize the world, aud to pile up for- 
tunes for their patentees compared to which 
the colossal wealth acquired by the owners 
of the Bell telephone will seem trifling. 
Take the one subject of aerial navigation. A 
hundred years have elapsed since Montgolfier 
demonstrated the navigability of the air. 
The missing link with him was the power to 
direct his balloon. Fifty years afterwards 
John Wise believed he had discovered the 
secret; he declared that the air lay in strata, 
in some of which the wind was invariable. 
The defect of his theory was that his premises 
were false—there is no aerial stratum in 
which the wind is invariable. Since 1880 
Captain Krebs and others in France and Ger- 
many have actually constructed dirigible 
balloons, Captain Krebs made four miles 


an hour against the wind. Of course, this is 
not very fast traveling; bnt the first railway 
carriage only made six miles an hour. If 
Krebs can sail four miles an hour against the 
wind, he can, by perfecting his machinery, 
sail forty. When he does, railroad passenger 
travel will be at an end and the age of aerial 
travel will begin.” 





>> 
New Acid Gravity Battery. 

The Partz Electric Battery Company, of | 
Philadelphia, are manufacturing the above 
battery. In this the gravity principle is ap- 
plied to voltaic apparatus of the Bunsen | 
type in a way similar to that in which it has | 
been applied to apparatus of the Daniell 
type. When using an ordinary Bunsen or| 
Poggendorff battery, in which carbon cath- | 
odes are depolarized by either nitric or 
chromic acid, one is obliged, in order to 
obtain its full effect, to supply it with the 
normal quantity of acid, for however short 
a time it may be wanted, and unless it be 
taken apart after having done its work, the 
liquids, vertically separated by permeable 
partitions, will soon diffuse and material be 
wasted. On account of their saving the 








trouble of removing and emptying the porous 
clay cups, ‘‘ dip-batteries” on Grenet’s plan, 
variously modified, have become the favorite 
means of generating strong electric currents 
for temporary applications, though the 
periods of their employment are incon- 
veniently limited by a speedy decrease of 
power. The Acid Gravity Battery may be 
supplied with the depolarizing material from 
time to time according to the work it is de- 
signed to do and without interrupting the 
same. It seldom requires to be emptied and, 
unless it be left unused for weeks or months, 
the zincs may remain in the liquid. The 
E.M F. of a cell is about 1.95. The manu- 
facturers give its strength of current, as fol- 
lows : 

With a solution of sulphate of 


rr rrr amperes. 
With a solution of chloride of 

MEIN Bic sie e85e% covieves ee WEEE. 
With a solution of chloride am- 

I oss. tdons kendv.c8 6 amperes. 


An addition of 10 per cent. of hydrochloric 
acid increases the strength of current.of a 
cell : 

With a solution of sulphate of 

magnesia to .. 5.25 amperes. 

With a solution of chloride of 


Dg rrr res 6.6 amperes. 
With a solution of chloride of 
SING: Scieiescccunsess 7 amperes 


The Acid Gravity Battery has proved of 
excellent service in its application to electro- 
magnetic dental mallets, which are satis- 
factorily operated by four cells. Its effi- 
ciency and great convenience render it 
equally well suited for surgical and dental 
glow lights, for cautery (from 4 to 6 cells), | 
for electro-plating by jewelers, watchmakers 
and amateurs, and it is well adapted to the 








Electric Light in Northampton. 


The clectric light situation in North- 
ampton, Mass., is not devoid of interest. 
Two companies, the Thomson-Houston and 
the Schuyler, are occupants of the field, the 
latter company having the greater number 
of lights. Both companies are reported as 
having admitted, prior to the awarding of 


|the contract, that the city was not large 


enough for two companies. A committee of 
the Mayor and two aldermen finally decided 
in favor of the Schuyler. The Thomson- 
Houston had meanwhile secured permission 
to erect poles and run wires. Bids were, 
after this action, advertised for, which re- 
sulted in the Board of Aldermen giving the 
contract to the Schuyler Company, and the 
Board of Councilmen to the Thomson- 
Houston Company, and both companies are 
running lights there to-day. At a recent 
meeting of the City Council the following 
spirited discussion ensued: 

Alderman Hill—The electric muddle has 
brought the city council into disgrace at 


{home and abroad, and it is the subject of 


constant slurring at all times. If legal 


lability cannot settle it, let’s take the laws 


into our own hands. 


New Acip Gravity BATTERY OF THE Partz Exectric Co., Para. 


The Mayor—The only way to settle the 
question is to have a joint conference, as one 
board favors one company and the other the 
other company. 

Alderman Brown—Why not have a joint 
convention and let each member express his 
opi-ion ? 

The Mayor—If both companies continue 
to cut each other’s throats and give the city 
the advantage, let the good work continue. 

Alderman Brown—I want to save the cily 
from the disgrace, and do not see why we 
cannot in some way settle this matter. 

Alderman Wood—Taking the worst view 
of the case, that the city will have to pay 
both companies, we would be getting our 
lights cheaper than if only one company had 
come in. 

Alderman Crafts—It certainly will not 
cost us much to light the streets next year. 
We have got the disgrace, but it did not cost 
us much to get it. 

Alderman Hill—It is this disgrace which 
annoys me, and if we can settle it by a joint 
conference let us do so. 

Alderman Wood—We ought to compel 
one company to put up respectable poles and 
make the other company use the same poles, 


|and then if they want to fight let them go 


ahead. 
the city. 
Alderman Hill—I move that three from 


The poles now up are a disgrace to 


| this board aad four from the lower board be 


appointed on the joint conference. This 
motion prevailed. 

It is to be hoped that these two excellent 
companies will succeed in arranging matters 
amicably, and that the one with the best 
right to the field will be privileged to remain 
in possession of it. 


ae 


— A plant of 35 lights was recently 





Digest of U. S. Patents on Storage 
Batteries. 





REFERENCES TO FOREIGN PATENT OB- 
TAINED THEREON. 





1883. 

274,373. Mar. 20, 1883. Filed July, 13, 1882. 
English pat, No. 5,451. Dec. 18, 1881. 
French pat., No. 146,420. Dec. 19, 1881. 
Belgium pat., No. 56,544. Dec. 21, 1881. 

James Pitkin, London, England. 

Consist in forming each electrode of a 
mass of very thin turnings, shavings, strips 
or pieces of lead, or of highly laminated 
sheets of lead in a crumpled or entangled 
condition packed in an open frame of wood 
or ebonite, and enclosed within a covering of 
felt, flannel or other suitable porous fabric. 
The body of the electrode is connected with 
the terminal by means of a rod of lead 
divided into a number of narrow leading 
strips or branches, which are distributed 
uniformly through the mass of the electrode. 
274,802. Mar. 27, 1883. Filed June, 29, 1882. 

A. J. Martin, Catskill, N. Y. 

Relates to a compound electrode consist- 
ing of a plate of lead, of twice the required 
size for the electrode, doubled and between 
the inner surfaces of which is placed a sheet 
of conducting metal, such as copper. The 
lead sheets*may be perforated, corrugated or 
of dove-tail section, so as to increase their 
surface. Electrodes so made are arranged 
vertically in the containing case separated 
from each other by means of interposed 
plates of fibrous material, such as asbestos 
board. 

274,865. Mar. 27,1883 Filed Dec., 1882. 

8. J. Wallace, Keokuk, Iowa. 

The device described is very complicated, 
and combines a primary battery, a secondary 
battery and a gas battery. The claim is for 
**the process of generatirg electricity and 
chemical action, which consists in forcing 
into a generator of two cells and containing 
an active electrolytic fluid and two elec- 
trodes, which have cavities, pores, passages 
and intricate interstices, air into one cell and 
hot electro-positive gases containing hydro- 
gen and sulphurous oxide (S O,) into the 
other cell in such way that the cases will 
rise up through the fluid and will carry up 
the {fluid, so that it will be in contact with 
both the gases and the electrodes above and 
below such level in the cells, respectively, 
and then forcibly intermixing the fluid, 
gases and electrodes by mechanical motion, 
to cause ‘the union of the gases and the 
action of the electric current.” 

274,905. April3, 1883. Filed May 27, 1882. 

Charles F. Brush, Cleveland. Ohio. 

Two or more strips or bars are arranged 
vertically and connected together at the top, 
or top and bottom, to form a plate. When 
the plates are assembled in a cell, the edges 
of the bars or strips of contiguous plates are 
opposed. 


275,985. April 17, 1883. Filed June 9, 1881. 
Charles F. Brush, Cleveland, Ohio. 

Plain or ribbed plates are included within 
a frame of insulating material, which will 
not be acted on in the battery, and which 
are so united to the plates as to form water- 
tight joints; a number of such plates and 
frames are assembled and bound together by 
bolts, the plates at opposite ends acting as 
terminals. The supporting frames are 
thicker than the plates, and so insulate con- 
tiguous plates from each other. 

Claims the combination of a series of 
plates or elements made cellular, grooved 
or ribbed, and furnished with an active coat- 
ing (Jead oxide), with strips arranged to sep- 
arate and insulate and form separate open 
top cells, ete. 

275,986. April 17, 1883. Filed May 27, 1882. 
Charles F. Brush, Cleveland, Ohio. 

Metallic lead in a pulverized. granular, pre- 
cipitated, or other finely-divided state, and 
having the surface of the particles oxidated, 
is placed in a convenient mould, and submit- 
ted to pressure to form an electrode, or one 
or more faces of a cast or rolled plate of 
lead, or other suitable substance, may be cov- 


placed, by the American Electric Manufac-| ered with the oxidized particles of lead, 


wants of a chemical or physical laboratory. | turing Company, at Asbury Park, N. J. 


which are forced intq contact or incorpo- 
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rated with the body of a plate by pressure. 
The supporting plates may be plain, scored 
or perforated. 


276,099. April 17, 1883. Filed Aug. 17, 1882. 
C. J. Van Depoele, Chicago. 

The electrodes are lead saucers and spirals, 
arranged horizontally and alternating. They 
are first treated to form a nitrate of lead 
upon their surfaces, which is afterwards con- 
verted into peroxide and spongy lead. Black 
oxide of manganese may be employed to form 
a double oxide of manganese and lead. 
276,155. April 24, 1883. Filed June 9, 1881. 

Chas. F. Brush, Cleveland, Ohio. 

The electrodes are in the form of bent, 
folded or corrugated plates, so arranged in 
the containing vessel that their folds or cor- 
rugations will enter each other. An active 
layer is electrically deposited (formed) or me- 
chanically applied. 

276,300. April 24, 1883. Filed Dec. 5, 1882. 
Eli T. & E. E. Starr, Philadelphia, Pa. 
The construction of the batteries is the 

same as that described in U. S. Patent No. 

268,308, same inventors. 

The claims are for a compound elec- 
trode, consisting of a mass of finely-divided 
active material, supported at its opposite side 
by perforated plates or at its edges by a non- 
conducting support. 

Division No. 2 of application filed Decem- 
ber 31, 1881. 

276,301. April 24, 1888. Filed Jan. 8, 1883. 
Eli T. & E. E. Starr. Philadelphia, Pa. 
Same construction as Nos. 268,308 and 

276,300. 

Claim.—An electrode supported above the 
bottom of containing vessel, and provided 
with tubes or spaces in the body of electrode, 
so arranged as to allow escape of gases, etc. 

Division No. 3 of application filed Decem- 
ber 31, 1881. 

276,348. April 24, 1883. Filed June 18, 1882. 

Chas. F. Brush, Cleveland, Ohio. 

The electrodes have a core or body of non- 
oxidizable material, such as gold platinum or 
‘‘equivalent substances,” and may be of any 
c mvenient shape, such as plates, strips, etc. 
Upon the core is applied a coating made 
primarily of oxide of lead or a mixture of 
metallic lead and lead oxide. The core may 
be of the filament form, and the active coat- 
ing surround it as a tube. To insure the 
adhesion of the coating, the plates or strips 
may be corrugated, pierced, embossed or 


roughened. 
+e 


Success of the Waterhouse Electric Light 
in Hartford. 

A recent issue of the Hartford Cewrant 
contains the following concerning the Water- 
house Electric Light Compary: 

‘‘ Hartford may well feel proud to number 
among its industries a corporation that has 
so complete a system of electric lighting, 
and we take pleasure in noting its successful 
operation on the streets of our city. The 
Waterhouse Electric and Manufacturing 
Company was incorporated by the legislature 
at its last January session, has its factory at 
Colt’s west armory, and its stockholders are 
a number of our successful manufacturers 
and business mev. The officers of the com- 
pany are: Asa 8. Cook, president and treas- 
urer; S. W. Bishop, vice-president; Charles 
E. Chapin, secretary; A. G. Waterhouse, 
electrician. The directors are: Asa S. Cook, 
S. W. Bishop, Francis A. Pratt, Charles E. 
Billings, A. G. Waterhouse, 8. O. Prentice, 
and George M. Bond. The company has a 
solid financial backing; five of its directors 
are mechanical experts, and, added to this, 
the Waterhouse system is considered by 
good judges ‘‘ a decided advance in the art.” 

‘*The Waterhouse are system produces a 
brilliant, steady light, superior in every 
respect, and entirely suitable for out and 
indoor lighting; the latter especially on ac- 
count of its steadiness. But while a steady 
light is a most important result, there are 
other equally important features in a system 
to readily attain what could be called ad- 
vancement over what is in the field, viz: 
regulation of the current, simplicity and 
reliability of the lamp, and economy of 
power required to operate the system. 





‘The Hartford Electric Light Company 
have held tenaciously to the system that 
they have been lighting the city with hereto- 
fore, believing it to be the best, and it does 
stand high; but they are anxious to furnish 
the best light in the word, and it was the 
prospect of improvement that Jed them to 
give the Waterhouse system a wial. At 
their station they nuw have two of the Water- 
house generators on a circuit of forty-five 
lights. These can be seen on the park and 
on Maio street north of Mulberry. The ease, 
perfection and harmonious workings of the 
new system are apparent to those unfamiliar 
with the subject. Everything works 
together. The regulator keeps the current 
constant, the lamps have great feeding 
powers, the light is most brilliant and steady, 


Engine and Dynamo and Dynamo Case“ 

The two cuts on this page illustrate some 
excellent ideas that have been carried out by 
our English brethren. At the Paddington 
installation the dynamo and engine are set 
up in the compact form shown in Fig 1. 
The dynamo is of the Crompton type, what 
are usually called slow-speed machines. The 
dynamo is driven direct by high-speed Wil- 
lans engine, running at about 450 to 500 rev- 
olutions per minute. The armaturesof these 
machines consist of copper bars. In Fig. 2 


is shown an ingenious arrangement which 
has been devised at Paddington, and which 
performs the double function of reducing 
the noise produced by the dynamos, and at 
the same time ventilating the building in 





which they are worked. 





aes 


Fie. 1.—Cromptron DyNaAmo, 


and the power required is the wonder to the 
experts. It is admitted that a full arc light 
of the several great systems of our country 
requires about a horse-power to maintain it, 
and on two systems they take a horse-power 


and a quarter per light; but the average is | 


about a horse-power. Now the Waterhouse 
system figures practically less than half a 
horse-power per light, and the indications, 
taken direct from the engine, prove it so; 


while for penetrating distance they are up to | 


standard, and the claim of the company, 
that their lights require but half a horse- 
power per light (full arc) is sustained. The 


Waterhouse system, complete in its details | 


and fully covering the features so necessary 
for a perfect working system, has this great 
saving of power, which is an incontrover- 
tible argument in its favor.” 
——_+- ee —_— 

—— About twenty-five arc lamps of the 
American system have been started this 
month at Old Orchard Beach. 


—— A pair of swallows have built a nest 
in the hood of an electric lamp on the streets 
of Bloomington, Ill. The light-trimmers 
raise and lower the lamp carefully, and the 
mother-bird does not appear to be afraid of 
them. The brilliant illumination at night 
does not disturb her in the least, and she sits 
contentedly on her nest while the light is 
burning. 





DRIVEN BY WILLANS ENGINE 


| This has been satisfactorily accom- 
|plished by incasing the dynamos in a 
| structure of double wood and felt casings 
| (Fig. 2), with double glass windows, made 
in such a way that the dynamos act as their 
own fans, withdrawing the air, and with it 
the noise, from the room, and afterwards ex- 
pelling the air through wire gauze screens, 
and discharging it on the railway line away 
from the houses. Thus, a circulating cur- 
rent of fresh air is continually kept up in the 
chamber, maintaining in it a cool, equable 
temperature, an appreciable advantage to 
both the workmen and machinery. 


———_raeo—__—_ 


| —— Work on putting in the additional 
| electric lights in the Government building, at 
| Chicago, will be commenced in a few days. 
| — Theillumination of cotton and woolen 
| mills by the arc system is now receiving 
marked attention at Lawrence, Mass. With- 
in the past three months a plant of 300 im- 
| proved American lamps has been installed in 
| the Arlington Mills, and an order for a plant 
of 50 lamps for the Washington Mill now re- 
building under the energetic guidance of 
Thomas Sampson, Esq., formerly of Provi- 
| dence, who has recently assumed the man- 
agement. The American Company’s system 
is thus successfully occupying the exacting 
fields with entire acceptance. 





—— There are 1,600 electric lights in use 
in the city of New Orleans, all connected 
with one station. 


—— The Illuminating Company of Phila- 
delphia has been organized recently for 
producing and supplying clectric light to the 
public and private consumers. 


—— The Grinnell Electric Light Com- 
pany, of Grinnell, Iowa, has been in- 
corporated. Capital stock, $20,000. Presi- 
dent, Willard Kimball. 

—— The Minonk Electric Light Company 
of Chicago, Ill., has been incorporated. 
Capital stock, $4,000. M. T. Arms and 
others, incorporators, 


—— The Port Jervis Electric Light Com- 
pany, of Port Jervis, N. Y., has been in- 
corporated. Capital stock, $30,000. Geo. 
M. Beebe and others, incorporators. 


—— The city fathers of Orange, N. J., have 
contracted with Mr. R. T. McDonald, of 
the Fort Wayne Jenney Company, for a 
plant of 75 lights to be used in lighting the 
city. 

—— The city of Woonsocket, Mass., is 
now lighted by 41 public lights. The con- 
tract for street lighting by the Electric Light 
and Power Company, of that city, has been 
accepted by the Council. 

— The Electric Club, of New York, 
has chartered the steamer Aeronaut for a 
cruise to the Fishing Banks, Saturday (July 
3ist) of this week. The steamer leaves the 
pier at the foot of Franklin street, North 
river at 9 a.M., sharp, returning in the even- 
ing. 

—— The Worcester (Mass.) Electric Light 
Company is arranging to put into the works 
one of the new Thomson-Houston incandes- 
cent dynamos, to furnish Messrs. W. E. 
Cash, Day & Morse and W. L. Davis with 
incandescent light. If these prove a success‘ 
as they will, other business firms will take 
the light. 


—— There was sharp competition between 
the Consolidated, Mather and Edison com- 
panies for the lighting by incandescent lamps 
of the large drygoods house of Stern Bros., 
on Twenty-third street, New York city, the 
contract finally being awarded to the last- 
named company. The plant will be quite 
extensive. 


—— The Pheenix Glass Company, of New 
York city, under the energetic management 
of Mr. A. H. Patterson, is rapidly securing a 
prominent position in electric-light circles. 
This company is furnishing a fine article of 
globes, both arc and incandescent, and that 
the electric light companies appreciate this 
fact is evidenced by the increased business 
reported. In addition to the staple class of 
flint and opal globes, shades, etc,, for electric 
light purposes the Phoenix Glass Company 
of New York have given special attention to 
the introducing of novel effects—at the same 
time keeping in mind the practical—in both 
arc and incandescent globes and shades. 
Their line of the latter is certainly the most 
varied and the most extensive presented by 
any single manufactory in New York, 
embracing opalescent, coraline, ivory, pearl 
and other effects and combinations of colors. 
The opalescent large electric globes used in 
Delmonico’s ball and banquet rooms were 
made by this company, which was the only 
factory possessing the facilities for making 
such large globes as the designs called for. 
Among the many places using the Phoenix 
goods, space permits mention of only a 
small number : residence of G. W. Stockly, 
Esq., Cleveland, Ohio, President of Brush 
Electric Light Co.; Detroit Opera House ; 
Hamburg-American line steamers; Del- 
monico’s down town restaurant ; Brunswick 
Hotel. This company is now making an 
order to ship to a prominent electric light 


company, London, England. They extend 
an invitation to all interested to call at their 





show room, 729 Broadway. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JULY 
20, 1886. 


345,700 Safety automatic brake; Frank E. Kins- 
man, New York, N. Y. 

345,719 Artof splicing cables; Thomas C. Nash, 
Chicago, Ill. 

345,720 Vibrating electric motor; Albert L. Par- 
celle, Boston, Mass., assignor to the National Elec- 
trical Company, New York, N. Y. 

345,721 Electrical synchronous movement; Albert 
L. Parcelle, Boston, Mass., assignor to the National 
Electrical Company, New York, N. Y. 

345,755 Electrical Indicator; Charles Wirt, Chi- 
cago, Il. 

345,756 Electric battery ; Charles Wirt, Chicago, 
Ill. 

345,762 Telephone transmitter; Grant Brambel, 
Havana, N. Y., assignor of one-half to Fred James 
Dunham, same place. 

345,888 Apparatus for demagnetizing watches 
Charles K. Giles and Richard E. Fenner, Chicago, 
Ill., said Fenner assignor to said Giles. 

345,845 Electric railway: John C. Henry, Kansas 
City, Mo. 

345,860 Apparatus for carbonizing fiber; Albert 
L. Reinmann, Pittsburgh, Pa. 

345,880 Circuit controlling key for incandescent 
electric lights; Arthur G. Brown, Brooklyn, N. Y., 
assignor to George Westinghouse, Jr., Pittsburgh, 
Pa. 

345,884 
lyn, N. Y. 

345,937 Electric arc lamp; A. G. Waterhouse, 
Hartford, Conn., assignor to the Waterhouse Elev- 
tric Mfg. Co., same place. 

345,956 Machine for covering insulated wires 
with lead; Asahel K. Eaton, Brooklyn, N. Y. 

345,998 Gas engine; Reuben F. Smith, Atchison, 
Kansas. 

346,020 Circuit controlling key ‘for gg scent 
electr ic lamps: Arthur G. Brown, Brooklyn, N. Y., 
assignor to George Westinghouse, Jr., Pittsburgh, 


> 


Cash carrier ; Chas. E. Chinnock, Brook- 


346, 031 Telephone; Julius Emner, Jr., Washing- 
D. C. 


ton, D. 
346, 032 Galvanic Battery ; Theodor Erhard, Stutt- 
gart. Wurtemburg, Germany. 

316,053 Electric battery ; Orazio Lugo, New York, 
KN. ¥- 


LOCAL RESIDENT AGENT 
wanted to represent a prominent Elec- 
tric Light Co. in Ohio, Indiana and 
Kentucky. 

Address, W. N. GRAY, 
Carlisle Building. Cincinnati, 0. 


PRECAUTIONS to be ADOPTED 
ON INTRODUCING 


THE ELECTRIC LIGHT. 


With notes on the Prevention of Fire Risks, and a 
glossary of eommon terms used in Electrical En- 
gineering. By Killingworth Hedges. 


Price $1.00. 
E. & F. N. SPON, 385 Murray St., New York. 
FOWLER & FOWLER, 
PATENTS AND PATENT CAUSES. 


NEW YORK, a WASHINCTON, 
Temple Court, = Pacific Building, 


ELECTRICAL INVENTIONS. 


_ A.C. FOWLER, C.E., was Examiner In the U.S. Patent Office 
from 1880 to 1886,in the Interference and Electrical Divisions. 
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TRADE MARK. 
OHARLES A. CHERVER, President, WILLARD L, CANDEE, Treasurer 
THE OKONITE COMPANY, 


MANUFACTURERS OF 
Underground, Aerial and Submarine 


INSULATED WIRES AND CABLES, 
No. 18 PARK ROW, NEW YORK 


TELEPHONE STOCKS 


Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 


ALSO 
Chicago Local Stock and Bonds, 


Ss. G LYNCH, 


La Salle Street, Chicago. 
CONNOLLY BROS., 
Patent Attorneys and Solicitors, 


PITTSBURGH, PA.; 
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PHILADELP: PA., 
Mutual Life Ins. Building, 10th _ Chestnut Sts 
WASHINGTON, D 
CORNER 6th AND F “STREETS. 
ELECTRICAL CASES A SPECIALTY. 


SPECIAL NOTICE. 


me Eltris L. Light Association, 


SEMI-ANNUAL MEETING, 





qas FOURTH MELTING—semi-annual 

—ofthe NATIONAL ELECTRIC LIGHT 
ASSOCIATION will be held at DETROIT, 
MICH., on Tuesday, 31st day of August,at 
10 o’clock, A.M. Dues being payable in ad- 
vance, all members are required to forward 
the same for the year 1886, by check or 
otherwise, payable to the order of J. F. 
MORRISON, President, Baltimore, Md. 

Electric Light Companies and Manu- 
facturers of Electric Light Apparatus, 
Supplies, &c., desiring to become members, 
must apply on or before August 31st, to the 
President, J. F. MORRISON, Baltimore, 
Md, 

Members and others desiring informa- 
tion as to R.R. transportation rates will 
address J. F. NOONAN, Esq., Chairman 
Com.on Transportation, Paterson, N.dJ. 

Special Hotel rates will be made known 
previous to meeting of the Association. 

A.J. DeCAMP, Chairman Ex, Com. 


Philadelphia, Pa, 





ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
WASHINGTON, D. C. 


Opp. Willard's Hotel, 


etroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, 
House Annunciators, Fire Alarm 
ins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN. 


LEATHEROID. 


The best Substitute for Hard Rubber for ali Electric, Insulating and Mechanical Pur- 
poses, costing less than any other Insulating material of its class. Furnished in Sheets 
and Tubes of various thicknesses. 

EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 


Burglar Alarms, 
Boxes, 








D. W. Baker. Cc. 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 


| Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 








‘\ PHOENIX GLASS COMPANY, 


(Works, Water Cure, Beawer County, Penn.) 














Fig.259 


In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, 


Fig.255 
——MANUFACTURERS OF 
A FULL LINE OF ELECTRIC LIGHT GLOBES &SHADE‘, 

BOTH ARC AND INCANDESCENT, 











Fig.260 


A. E, PATTERSON, nace. 729 BROADWAY, COR. WAVERLEY PLACE, NEW YORK. 


















: GONDA (FORMERLY PRISM) CELL, COMPLETE, 








Heclanche, 


The Standard Open-Circuit Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear this 
LABEL and the Trade-Mark, GONDA. 


DO NOT BE IMPOSED UPON BY IMITATIONS, 


If dealers have not the Genuine Battery, 
send direct to us for Price-List. 


THE LECLANCHE BATTERY (0., 


149 West Eighteenth Street. New York. 





GENUINE DISQUE CELL, COMPLETE. 
The Porous Cell also bears Label 

















Standard + 
TELEGRAPH AND TELEPHONE APPARATUS, 


Filectrical -. 


MANUFACTURERS OF 


Works, 




















Hotel and House Annunciators, Burglar Alarms, 
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CALL BELLS, “POST’S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &e., &e. 





IN STOCK :—FULL LINE 


IRON, STEEL and HARD-DRAWN COPPER WIRE, WIRE, Delivered at Lowest Prices. 
[2 ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. ce 





Cincinnati, Ohio, U. 8. A, 
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NEW AND VALUABLE. 





ANY SUBSCRIBERS CLOCK REGULATED BY 


TELEPHONE OR DISTRICT TELEGRAPH WIRES. 


No Change in Instruments, or Regular Business Routine. 


REVENUE LARGELY INOREASED, 


SYNCHRONOUS TIME CO., 4 Herald Building, Boston. 


FRENYEAR & RAZEE, 


Manufacturers and Dealers in 


ELECTRIC LIGHT SUPPLIES 


and ELECTRICAL GOODS of all kinds. 


Write for Circulars and prices. Address, 


352 Washington St., Boston, 


Factory, Exeter, N. H. New York Office 67 Astor House. 





Mass, 





WE INVITE 


TELEPHONE USERS 


TO INVESTIGATE THE 


S) Shae Mosan! eghe Spin, 


| believing it to be superior to any system extant, for 
small exchanges and private lines within a 
radius of two miles; can be built and main- 
tained at much lower rates than 
electrical systems. 


—CATALOQUES ON APPLICATION. — 


The Consolidated Telephone Co. 


171 and 173 GREENWICH ST., N. Y. 


MU peS OS 
nN SEW YOR". 











THE 


AMERICAN SYSTEM 


ELECTRIC LIGHTING. 


For Simplicity of Construction, Durability and 
Economy in Operation, Steadiness and Quality 
of Light produced, we invite competition with 
any known system of ELECTRIC ARC 
LIGHTING now in use. 


The American Dynamo and Lamp is already 





superceding other systems which have hitherto 
been considered the best on the market. 

The American Company make the best and 
cheapest machine and Lamp ever produced and 
will sell them at fair manufacturer’s profits. 

Before purchasing elsewhere investigate the 
AMERICAN SYSTEM OF ELEC- 
TRIC ARC LICHTINC. 

Address, 


AMERICAN ELECTRIC MFG. 60. 


{46 Broadway, New York, U.S.A. 





ELECTRIC CO. 


HARTFORD, CONN. 


THE MATHER 


G. CHENEY, Pres’t. ROBERT CHENEY, Vice-Pres’t. 
EH. WOODWARD, Sec. and Treas. NT. PULSIFER, Gen'l Manager. 
THOMAS PRAY, Jr., Gen’l Supt. 


E. 
P, 


SOLE MANUFACTURERS 
UNDER ALL THE Parents oF RicHarD H. MATHER FOR 


ELECTRIC LICHTING 


TRANSMISSION OF POWER. 
Atso, SoLe MANUFACTURERS UNDER ALL THE PATENTS OF 





CHuarRLes G. PERKINS FOR 


leandesent {Lamp 1nd Appliances for Incandescent Liehtine, 


EXECUTIVE OFFICE, HARTFORD, CONN. 


New York Office, 145 Broadway. Cincinnati Office, Carlisle Building, 


W.H. SAWYER, Sec'y & ELEcTRICIAN 





F. PHILLIPS, PRESIDENT 


American Electrical Works, 
PROVIDENCE, R.|. / 


EXCLUSIVE MANUFACTURERS OF THE 


FARADAY CABLE 


100 CONDUCTOR 20 CONDUCTOR 
TELEPHONE CABLE TELEGRAPH CABLE 


FOR TELEGRAPH, 
TELEPHONE & 
ELECTRIC LIGHT. ! 


HIGHEST INSULATION AND LOWEST 
NDUCTIVE CAPACITY OF ANY CABLE 
IN THE MARKET 


NEW YORK OFFICE “®* 
= 15 Cortlandt Street “casei” 
RGE L. BEETLE, Agent. 


NATIONAL ELECTRIC SERVICE CO. 















By the use of our Electric Valve Service, the heating of buildings to a uniform temperature is ac- 
—— Rooms may be kept at any te ne pa oe desired, thereby saving fuel, disc — ill 
ealth, the cracking o rk, furniture and pictures, and the danger of fire by over heatin 
otis apparatus app! y well to we! as »rms of heating and ventilating devices, the thermo meter 
in the room automatically governing the tempe satare It is invaluable in Public "beddings, Private 
Residences, Business offices, Hospitals, ( ‘hure hes, Schools, Conservatories, Factories, etc. 


SEND FOR CIRCULAR “R 
NATIONAL ELECTRIC SERVICE CO. 
=Electnc Valve WEW YORE, 686 Broadway. CHICAGO, 195 Wabash Avenue. BOSTON, 611 Washington street. 


THE 
wal 





Americal Bell Tel 


95 MILK ST., BOSTON, MASS. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
auences thereof and liable to suit therefor. 
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: TREMENDOUS | 


SAVE OF POWER. 


THE WATERHOUSE SYSTEM 


Arc Lighting 


Can be operated on from 
50 PER CENT. LESS PJ WER 
THAN ANY OTHER SYSTEM. 


25 TO 





/ Comparison Invited. 
Regulation the Best. 
Lamps Entirely Reliable. 


THE WATERHOUSE ELECTRIC and MFG. COMPANY, 


Factory, Colts West Armory. HARTFORD, CONN. 





CHAS. M. WILKINS. E. WARD WILKINS. 


ESTABLISHED 1867. 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, PHILADELPHIA, PA. 


HECLA ELECTRIC LICHT COMPANY, 


MANUFACTURERS OF 


THE JACKSON DYNAMO - ELECTRIC 
MACHINES, LAMPS, ETC., 


FOR ARC AND INCANDESCENT LIGHTING. 
The simplest and Most Perfect Machine in 
the market. 

A Complete Incandescent Electric Light Ma- 
chine for 20 Lights, $160, 
Machines for larger capacity. Prices and 
= Estimates for complete Electric Light and 

§ Steam Plants made on application, 


>— ELECTRO - PLATING MACHINES, 
INCANDESCENT LAMPS, 
ALWAYs IN STOCK. 
Address, for full information and circulars, 
26% EAST 42d ST., NEW YORK. 


THE UNITED STATES ILLUMINATING CO. 


59 AND Gi LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VIC INITY. 

Five years’ practical aimee in the installation of these well-known systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 

Among the most prominent installations which this Company has effected in the city and vic inity, 
are the following: 
New York Post Office, 
Washington Building, 
Mortimer + “ema 
Union Ferr: 

Pennsylvan eR? R. Ferry, 
Mutual Life Insurance Co., 
Coleman House, 


FRANKLIN S. CARTER. 





MOTORS, 
ETC., 








Press Club, 

Delmonico’s, 

Hotel Branswick, 

Lotus Club, 

Union Club, 

Union Square Hotel, 
Brooklyn Bridge, and others 


St. Denis Hotel 

Bechtei’s Brewery, Staten Island, 
Brooklyn Eagle, 

—, z Muller, Turtle Bay 


Equitable Building, 
New York Ferry Co., 
Hotel Dam, Tribune Building, Theodore Stewart, 
Hotel Normandie. U.S. Custom House. Hotel Royal. 


Estimates made by Experts at short notice, on application at the office of the Company. 


ELECTRIC 
FANS 


Torun from 8to 100 hours. $10 to $25 complete, with 
Battery. Edison Lamps, Batteries, etc. 
Send 5ct. stamp for Catalogue. 


THE STOUT, MEADOWCROFT Co. 
Authorized Agents for Edison Lamp Co. 





|A. rT. SMITH’S 
(Successor to 
Smith, Bridge & Co.) 
NEW_PAT’D. ELECTRIC 
LAVA GAS TIP, 
The Cheapest Burner in the Market 
For Multiple Lighting. 
Send for prices to 
84. A. T. SMITH, 
6 West l4th St., New York. 





84 FULTON STREET, NEW YORK. 








THE 
| CONNECTICUT DISTRICT 


Telegraph & Heetne Co 


101 BANK STREET, 


WATERBURY, CONN, 


Zines, Leclanche Zines, 


with ae Screw or Patent Spring Con- 
nections, and well amalgametud 





Brownlee & Co., 


DETROIT, MICH. 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


“ BROWNLEE’S CONCAVED BRACKET. 


GRAVITY BATTERY Zince- 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 
ZINC PLATES, 


MADE FROM PURE SPELTER. 
WOOD AND BRONZE PUSH BUTTONS, 


There are now in use over 18,000  — 


CARBONS ott0 GAs ENGINES. 


FOR ARC LIGHTING. | A NY. 


Manufact ing Natural G 
ie - —_—— + 5 
Uniformity, Durability & Superior Light. ashes’ or attex 


PIPTSBURGH CARBON CO., ima. rete 


adapted instead of 
PITTSBURGH, PA. 


PHOSPHOR-BRONZE 


industries and of- 
TELEPHONE WIRE, 


fers special advan- 
Ensulated and Bare. 


| Guaranteed to Consume 25 to 75 
Per Cent. Less Gas than 


tages for ranning 
eae electrical machin- 

; ’ ery for Telegraph 
and Telephone as well as Lighting pu: poses. 


OTTO CAS ENCINE WORKS, 


SCHLEICHER, SCHUMM & CO. 


|N. E. corner 33d & Walnut Sts., Phila. 
Branch Office: 130 Washington St., Chicago. 


Drrect Reapine Am-meters and Volt-meters, 














Marks. | 


‘ Dhesphe- Biome. | 


(ombines High Electrical Conductivit, y, and Resist- | 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16,17, and io, stuos’ Gauge. | 


the Paphn-Bronze fang Co lie, 
512 ARCH 8T., 


PA. | 
Owners - of - the - .. Patents | | ELECTRICAL INSTRUMEN TS of all kinds 
Sole Manufacturers of Phosphor-Bronze in the United States. 





Manufactured and for sale by 
A. E. BATON »63 and 65 Henry Street, Brooklyn, New York. 


THE GAMEWELL FIRE ALARM TELEGRAPH CO. 


No. 1% Barclay Street, New York. 
PROPRIETORS OF THE 


“OLD AND ONLY RELIABLE’ AMERICAN FIRE ALARM & POLICE TELEGRAPH. 


In successful operation for more than a Quarter of a Century, and in use by over 2000f the Leading 
Cities of the United States, Canada and the West Indies. 








JOSEPH W. STOVER, Boston, President. D. H. BATES, New York, Second Vice-Pres. 
CHESTER H. POND, New York, First Vice-Pres. and Sec. OTIS T. PETEE, Boston, Treas 
J. N. GAMEWELL, New York, General Superintendent, 
——SEND FoR Nsw CaTALoGuE.— 


The Warren P. Freeman Co. 


106 & 108 LIBERTY ST., New York. 


THE EARTH OPEN CIRCUIT BATTERIES, 
ALARM ELECTRIC MATS, 
ANNUNCIATORS, 
ELECTRIC BELLS. 
Send for our Reduced Price List. 
A PERFECT ELECTRIC LIGHT CLOBE. 














THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 


BOSTON, MASS., 
U.S.A.,, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ano INCANDESCENT 





4x10 inches. 


ELECTRIC-LIGHT GLOBES 


SEND FOR PRICE-LIST. 


Consolidated Electric Light Co., 


Owning and Operating the 


SAWYER: MAN PATENTS. 








EXECUTIVE OFFICES: ee OF’ ICE 
206 Walnut - treet; 
Mutual Life Building, ne gg RE tig 
NEW YORK. 4 Pearl sirest. 
CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 








BURCLAR ALARM SPRINCS. 





fatent applied for.) Send for Catalos”” 


SSTIMATES *URNISHED for the Thomson - Houston 
System of Arc Lighting. 
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Lowest Prices 


BELLS, 


E. W. HAZAZER, | 


32 Frankfort Sireet, 
NEW YORK. 


WESTERN 


Y' 











SHEPARD’S CELEBRATED 


Screw-Outting Foot Lathe, 
CAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


ue lI. 1. SHEPARD, Agt , 
134 E. SECOND STREET, CINCINNATI, O. 








ELECTRIC LickT| “=| 







nN 





] 
‘ 
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ELECTRIC 
\ LIGHTING 


. APPARATUS. 


Every requisite for the 
most perfect system of Elec- 
tri Lighting, at prices 
which insure a profitable 
investment to the purchaser 


Address, 


Western Glectais Co. 


CHICAGO or NEW YORE. 


Manufacturers of and Deal- 
ers in all kinds of 


~~ Blectrical Apparatus. 


AND SUPPLIES. 








HENRY C.REES, 








28 and 25 South 4th St., Philadelphia, Pa. 
Undertakes the furnishing and erection of 
Electric Light Plants of Every System. 
Incandescent Wiring and Repairs to Dynamos and 


Lamps a Specialty. Estimates furnished 
on application. 


PAINE * LADD, 


A AN Patents. STORY B. LADD. 
Attorneys in Patent Causes 
And Solicitors of Patents, 


WASHINGTON, D. C. 


Roberts-Brevoort Electric Co., Limited. 


MANUFACTURERS OF 


THE ROBERTS 
Permanganate Battery 


This is the Best and the Cheapest Open-Circuit Battery in the 
market. It isfar superior to any of the Sal- 
Ammoniac Cells now in use. 
Electromotive Force, 1.8 Volt. Amperes, 2.u. 

When the battery is exhausted all that is necessary is to sup- 
ply anew solution; the battery is then as good asnew. The 
zines will last through two rechargings of the battery. Each 
Cell, with a single charge of solution, will outlast and out- 
work any sal-ammoniac Lang 

E, COMPLETE - 1.00. 
Liberal Discount to the trade. Send for Price List and De- 
scriptive Circular. Address office, 
206 BROADWAY, NEW YORK. 
t@-For sale by all First-class Electrical Supply Houses. 




















For Suspending Arc Lamps over Sidewalks or on Poles, 


SEND FOR CIRCULARS. 


THE ELECTRICAL SUPPLY C0. Manufacturers, 


171 RANDOLPH STREET, CHICAGO, ILL. 





THE THOMSON-HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


I~ all desirable qualities of Exzorrro Aro-Licurs, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 


The Thomson-Houston Electric Company 
was awarded the Frest Prizx for the dest system of Arc-Lighting, and the best Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. . 
The Thomson-s-Etouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 


New Illustrated Pamphlet will be sent on application, 








—  -— —— 
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where projecting lamps are required. 





Mr. Taos. H. Brapy 


We 
witb same. 
Respectfully, 


MUNICIPAL ELECTRIC LIGHT CO, 


ady Electric Light M 
H. M. LINNELL, Selling Agent, Hartford, Conn. 


T. H. BRADY, Patentee and Sole Manufacturer 
NEW BRITAIN, CONN. ‘ 


T.H. Brapy, Esq., New Britain, Connecticut, 
Dear Sir--l am much pleased with your Mast Arms forare lamps. They are 
| simple in construction, low in price, ? Camay ae adapted for all purposes 
‘ours truly, 
\ THE BRUSH-SWAN ELECTRIC LIGHT CO. OF NEW ENGLAND, 
J 


BRookiyn, New York, December 16, 1885. 


Dear Sir.— Some few months ago we substituted your Mast Arms for some 
swinging lamps (i.e, lamps suspended in the middle of the roadway), and 
find them a vast improvement. We were troubled with the old style 4 
bons slipping by when the trimmer was pulling lamp out to its position. 
find no such trouble with your Mast Arms, and are very much pleased 
Should be pleased to have you send anyone to inspect same. 


ast Arm. 





t 





New York, January 5, 1886. 


B. Powe x, General Manager. 





y car- 


Cuas. CooPER. 





TANDARD 
ELECTRICAL 
INSTRUMENTS. 
Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c 


ELECTRIC MFc.Co, 
P. O. Box 80, Troy, N. Y. 


ALBERT L. RUSSELL, 


Manufacturer of and Dealer in 


TELEGRAPH & ELECTRICAL INSTRUMENTS 


House and Hotel Annunciators, Line and Office 
Wire, Fine Instruments for Electric Testing, 
etc., at the old stand of 


CHARLES WILLIAMS, Jr., 
109 & 115 COURT ST, BOSTON, MASS. 


VALLEE & BRO. 


Wholesale and Retail Dealers in 


ELECTRICAL SUPPLIES, 


Annunciators, Burglar Alarms, Electric Bells, 
Batteries, Wire, Etc. 


1210 MARKET ST., - Philadelphia, Pa, 
SEND FOR CATALOGUE. 


CASTINGS 
SMALL DYNAMO, 


For experimental purposes, also 
Materials of allhkinds 


GOODNOW & WIGHTMAN, 


176 WASHINGTON ST., BOSTON, MASS. | 





- 











ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Annunoeoiator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 








MITCHELL, VANCE 00. 
GAS FIXTURE 
—SWINUP ACTURERS, 


Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com- 
bination Fixtures for both Gas and Electric Light 

Estimates and designs furnished upon application. 


836 & 838 BROADWAY. 
NEW YORK 




















Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most 


rfect system of both Incandescent and Are Lighting. 


Entire free. 


dom from hissing and flickering in our Are Lights, and long life and great bril- 


liancy in our Incandescent Lights. 


ynamo Machines with perfect automatic regulation, reliable and efficient, 


Prices m 


oderate. Estimates made for lighting from Central Stations or for 


isolated plants. Illustrated Circulars sent upon application, Address 


New York Office; 
44 BROADWs~ 


SCHUYLER ELECTRIC LIGHT C0,, 


Harttord, Conn. 
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“IT 7 


VOLTAIC 








OF THE 


PARTZ ELECTRIC BATTERY CO. 


1723 Chestnut Street, Philadelphia, Pa. 


ACID GRAVITY BATTERIES for ny yf work, Ruhmkorff coils, cautery, surgical 
lemon, dental mallets, electro-plating, etc. E. M. F. 1.95 volts. C. from8to over 6 Senge, as 
may be required. Price, per cell ..............20ssseeeceesteeeereeteeececseeeneee 
2. ACID GRAVITY BATTERIES WITH POROUS C : “? electric clocks, large ‘signal ‘be lls, 
long telephone lines, local telegraph circuits, etc. E. 1.95 volts. C. 2 to 3 amperes. 
PriCG, PET OOD) 20.0 0cccceccecocenesvessveceveccerceseteescns: sesccns peccccesoeesececsee 
3. OPEN CIRCUIT BATTERIES for annunciators, telephones, bells, igniting 
. M. F. as the Leclanche and much easier restorable. Price, per cell . 
4. IMPROVED COPPER GRAVITY BATTERIES, saving much zine and requiring . but ‘little 
atte OD, I I MIS sig osc wicbceeoccsscsceseceeeneeses, ceo eceeesuesedtceseroRwNPelvesccveneses 
PORTABLE MEDICAL B ATTTERIES of 16 and 20 cells. Initial E. M. F. of cell 1.6 volts. No 
ac ia, no spilling and no removing of zines. Lasts over a year without recharging. 
Price ..-- $45 00 and 


6. MEDICAL CABINET BATTERIES of 20 and 30 large cells, of the same e cha aracter as those 


$5 00 


5 09 





last mentioned, in black walnut cases with galvanometer and other attachments. 
POND oie vin eg SRO Ne rSS ReeNCeEE CCST SNS RERSORE RG ss ew erdeveRENesteoeswsoese ..$110 00 and 125 00 
BATTERIES 1,2and 4 are in fine and strong rectangular jars of pressed flint glass,53¢x73¢x7 4 in. 


PATENTS have either been obtained or applied for. 
SULPHO-CHROMIC SALT for use in acid gravity batteries and for making electropoion fluid, 
in 2 lb. jars, at 80 cents per jar. 
SEND FOR CIRCULARS, 





TITE 


India-Rubber & Gutta-Percha Insulating Co, 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory serv'ces under ground and over head. Specially 


Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., etc. 
PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 
JARVIS ENGINEERING CoO., 


BOSTON, MASSACHUSETTS. 


CONTRACTORS FOR 


Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 


STANDARD UNDERGROUND CABLE COM'Y. 


RIC H ” », - ARING, Vice-President. 

. H. JACKSON, Secretary. 
Saas W. Watson, Joun H. Dauzett, 
H. JACKSON. 








om, See eer. ‘Jr. Pi President. 

. H. DALZELL, Treasurer. 
a Geo WeEsTINGHOUsE, JR., Ricnarp S aeainan 
BERT PITCAIRN, ‘O. T. Warne and C 








"Manufacturers Ts of 


The WARINC ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


ome AS DCS ee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


128 Pearl St., N.Y. Cify, {cdarancooa. t Hamilton Building, 91 5th Ave.. Pittsburgh, Pa 


SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From !O to 100 Candle Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 


MAGNETO SIGNAL BELLS. 
No Battery Required. 
$4, $6, “Liccount on large lots. 


We make a specialty of the manufacture of these bells for 
Telephone Companies, and after an experience of many years, 
our facilities for the prompt execution of large orders are un- 
eq 














ualed. 
Close attention given to furnishing samples for special orders, | 


VIADUCT .MANUFACTURING CO. 


OF BALTIDM_OR=- 
A. GQ. DAVIS, President. A. 8. PROAL, Secy. & Treas. 
Office, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EYERY DESCRIPTION. 


BALTIMORE 


and District Telegraph Supplies. 
SEND FOR ILLUSTRATED CATALOGUE. 


“STANDARD.” 


BATTERIES 


55 00 | 





adapted for | 
| 


THE 


“LITTLE GIANT” BATTERY, 
The Original Carbon Cylinder Battery. 


PATENTED 1883. 


Among the many open-circuit Batteries the ‘“ Little Giant” is unequaled. 
Most economical on account of the indestructibility of the carbon cylinder. 
After long usage a new zinc and fresh solution of sal-ammoniac will completely 
restore its activity and usefulness. By actual tests the “Little Giant” has 
discounted all others for its particular adaptation to the various uses of the 


Telephone, Long-Distance Telephone, Electric Bell Work, 
Electric Gas Lighting, etc. 


One dozen to 500 lots, special price. 


'Rhode Island Telephone and Electric Co, 


P. O. Box, 1197. PROVIDENCE, R.I., U.S.A. 





SINGLE CELL 











= 


Harris-Cor.iss STEAM ENGINE 


BUILT 


WILLIAM ty Mees. 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im. 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STE’ M EN. 
CINE BUILT 


ICE |! They are especially 
Send for a copy of Engineers’ aud Steam Users’ Manual, Renn ter J. W. Hill, M. E. Price, $1 265. 











| “ELECTRIC LigHT COMPANIES TAKE NO’ 


adapted for all purposes where continuous service at up 
minimum of cost of repairs. 


form s, eedis requiredand at the 





| 
| 


New Taneve Buckeye Automatic Cur-Orr Enemes. 


a 25 to 1,000 H. P. 


These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest — tconomy in Steam Consumption and 
superion regulation guaranteed. Self-Contained Automatic 

ut-off engines. 12 to 100 HP, for driving Dynamo Machines 

% a SPECIA TY.—Illustrated ‘Circulars with various data as 

to ——— —— Engine Construction and performance, 
ree by ma: Address 


BUCKEYE ENGINE C0., Salem, 0. 


SALES AGENTS: 
L. SIMPSON, Eastern Sales Agent, No. 70 Ager Bo House, New Yo 


rk 
BINSON. cor. Clinton and Jackson Sts., Chicago, IM. 
ROBINSON & CAREY, St. Paul, Minn. 









| 
| 


Ww. L 


~ ‘and PRAY MANUFACTURING CO., Minneapolis, Mina. 





‘Homas S. Harrison, President. KENTON WARNE, ‘eae tary and Treasurer. 
ALFRED F, Moore, Vice-President and General Manage 
Directors: Thomas S. Harrison. Henry C. Gibson, David Brooks, W. F. Basse ll, Alfred F. Moore. 


THE ELECTRICAL CONSTRUCTION AND MAINTENANCE (0,, 


Manufacturers and Contractors for the 


—BROOKS— 
Underground, Overbeadand Submarine Cables, 


FOR TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT PURPOSES, 


D. Brooks, Jr., Anti-induction Lead Armord 


PHILADELPHIA. 


Operating under patents of David Brooks’ Oil ~ ~ = 
Cables. 


OFFICE: 200 AND 202 NORTH THIRD STREET 





Shultz Belting Company, 
SHULTZ PATENT FFULLED [LEATHER (BELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened * by our patented process. Our Belt: 
ng is more pliable, hugs the pulley better, transmits more power than any other, and is the only perfect 
ELECTRIC J.GHT BELT MADE. Agents in all cities. Send for trial belt. 





WIL11AMm W. Gooprica, Secretary. 
E. RK. Know ies, Elec. and Superintendent. 


THE BROOKLYN 


A. M. Katsrierscn, President and Treasurer. 
ALLAN P. NicHo.s, Vice-President. 





J 
Telephone, Telegraph, Electric Light, Fire Alarm 


Electric Construction Co. 


Electric Apparatus, Dynamos, Arc Regu- 
lators, Electric Motors, ete. Electric 
Light Plants a Specialty. 

Perfect automatic regulation of Dyna- 
mos, Lamps and other transmitting de- 
vices in circuit. Illumination steady, in- 
tense, simple and effective in every way. 
Cost greatly reduced. 


MANUFACTORY, 
Cor. Washington & York Sts, Brooklyn. 
NEW YORK OFFICE, 
71 and 73 Broadway, 





KNOWLES-MOFFATT ARC SYSTEM. 
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EDISON LIGHT! 


— <—<—_______—_—— 


THE ONLY PERFECT SYSTEM of ELECTRIC LIGHTING. 


MORE THAN 300,000 LAMPS IN USE. 














Estimates for Central Station or Isolated Plants furnished on application. 


EDISON COMPANY, for ISOLATED LIGHTING, 


65 FIFTH AVENUE, NEW YORK. 


The Incandescent Electric Lamp is the universally acknowledged invention of Thomas Alva Edison, and is covered by funda- 
mental patents granted to him January 27, 1880, No. 223,898; May 4, 1880, No. 227,229; and July 20, 1880, No.230,255. 


These patents, as well as some 300 additional ‘‘ Detail ” and ‘‘ System” patents, are all owned by this company. 


All forms ef incandescent lamps as well as a great majority of the ‘ Detail” and ‘‘System” devices offered by others than this 
company and its licensees, infringe the above mentioned patents, and all persons using them render themselves individually responsible 
for such unlawful use, and all the consequences thereof, and liable to suit therefor. 


A CARD TO THE PUBLIC. 








The Edison Electric Light Company having instituted suits on its patents, must decline to substitute the advertising columns of 


the press for the courts for the purpose of their legal interpretation. Mr. Edison’s carbon filament patent of 1879 covers broadly the modern incandescent lamp. The claim that this 
patent has never been in litigation in the United States Patent Office is absolutely false. In Germany and England, this fundamental patent has finally prevailed against all infringers, 
thus establishing the fact that Mr. Edison’s great invention has been nowhere anticipated; Hrgo, a like result must follow in the United States. ‘The straining and distorting of 
these facts, together with the violent effort to interweave with them certain minor and IRRELEVANT CASES for the purpose of fraudulently posing before the public as joint heirs 


with Mr. Edison in the fruits of these patent decisions, only indicate the DIRE EXTREMITY of those who are thus gradually becoming ENVIRONED by due process of law. 


THE EDISON ELECTRIC LIGHT COMPANY, 


By EDWARD H. JOHNSON, Vice-President. 


HARD RUBBER. ___pousenorp ELECTRIC LIGHT CO. 


For all Electrical Purpeses. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug MANUFACTURERS OF 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, ‘COMPLETE SYSTEMS OF ARC AND INCANDESCENT ELECTRIC LIGHTING, 
MER RR RR Ir ww wo Engl for the A Aut tic Safety E: ly O11 E that will 
ss = oF ST BET’, = mx. =e Lite HP “Engine cives six 20 candle | A a Ts at RB 8 cents means 
r hour. Engines for Yeats and small powers. 


FOREST cITy ELECTRIC WORKS, 158 ESSEX STREET - - - BOSTON, MASS. 











SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUTS, THE IDE ENGINE 
GANG SWITCHES, 4 


oY AND OTHER ELECTRIC LIGHT SUPPLIES, THE MOST SIMPLE, DURABLE AND ECONOMICAL 


Automatic Gul-Dff Engiae 


In the World. References furnished from 
the most successful Electric Light 
Plants in the United States. Medal 
and Highest Award from 
Franklin Institute of Philadelphia, Pa. 


MANUFACTURED BY 


Foundry and Machine Dept. 





In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty). De- 
scriptions and prices on 
request. 








Correspondence 
Solicited. Harrisburgh Car Mfg. Co. 
Ww, B. CLEVELAND, Prop. HARRISBURGH, PA. 
—~ “a Handle Removable. 26 S. WATER:ST., CLEVE .AND 





3 


J.H. BUNNELL & CO., VICTOR a 


106 and 108 Liberty St. NEW YORK. 


TELEGRAPH INSTRUMENTS, Turbine Water Wheel. 


The attention of Electric Companies is called to this celebrated water 
tiene as particularly adapted to their use, on account of its remarkably steady 


Wi re, | nsu lato rs, Batte ri es, motion, high speed and great efficiency, and large capacity for its 


diameter, being double the power of most wheels of same diameter, It 
a e i Is a n d — | e ctri C al is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 


S u p p li l es effect, guaranteed. 
“ SEND FOR CATALOGUE AND PARTICULARS. 


The Largest Stock and Best Variety of Main Line and Short Line Instruments in 


any American Establishment. STILWELL * BIERCE MFC. CO., 


SEND FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO DAYTON, OHIO. 
TELEGRAPHIC MANUAL, FREE, TO ANY ADDRESS. | Ghenten Riasien tink Weind 








16 


HLBECTRITCAT REVIHW 





[July 31, 1886 











DoRsETT’S WNOERGROUND GoNDUIT SYSTEM, 


Wy, : 
“Wy, 


MAN-HOLE 


Yy, 


YZ 
\ 


Wt ( bo, 


YW 


\ 


WW 


Vdd 


wi 


Electrical Insulator, Water, Gas and Sewage Proof! 


CRUSHING STRAIN, 





5,500 LBS. PER SQUARE 








———old 


‘ 
BSSSSS SSNS SSS 


Absorbs no Moisture! Frost Cannot Affect It! 


INCH—GOVERNMENT TEST, 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes, 





The 24-inch ducts in this Conduit are leased to different companies, which may then occupy them 
with such wires and cables as they may adopt. New wires may be introduced or old ones replaced 
through these ducts between the man-holes as shown in the cut. 5a ; ; 

An experience of six years for Underground Drainage has shown the superiority of this material as 
a resistant of moisture, and its consequent immunity from damage by frost. It has been in use for 


D. 


<@"” CORRESPONDENCE SOLICITED. 
Proprietor.® No. 


H. DORSETT, 


electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 
used by that city, giving pone unbounded satisfaction, and is now being introduced into the cities of 
St. Louis, Cincinnati and Detroit. The whole body of the Conduit is a thoroughly reliable insulgtor, 
unamocted alike by acids and alkalies. The cheapest and most perfect Conduit in the market 
o-day. 


A 


G1 La Salle Street, Chicago, Ill. 





BURNHAM 


SELF-OILING 
Automatic Steam 


Engine 


Patented Feb, 23, 1886. 


H. M. RAYNOR, 


No.25 BOND ST., : 

NEW YORK. 

Established 
1859. 








a 
pe 


FOR 


ALL PURPOSES, Burnham Engine Co, 
WHOLESALE AND RETAIL. YORK, PA. 


NEW YORK INSULATED WIRE COMPANY, 


MANUFACTURERRS OF 


Insulated Wires & Cables for Aerial, Underground & Submarine use 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. Lead Covered Wirea Specialty. 


33 Oliver St., Boston, 64 Broadway, N.Y., 73 E.Madison St., Chicago, Il 


W. B. DOWSE, Treas. R. E. GALLAHER, Sec. 


).E.JeFFoRDS&co. BINDERS 


Manufacturers to the Trade. FOR THE 


POROUS acevo > ELECTRICAL REVIEW. 

















Of Every Description, Made to Order. 
25 years’ experience in this branch of the business. _ 


2716 to2738 Salmon St., Philadelphia, Pa. 


Wellington Belt: Holder 


The simplest, cheapest 
and handiest device in ex- 
istence for shifting Dyna- 
mo Belts. Please write 
for circulars to 


W. RB.Santley & Co. 


WELLINGTON, 0. 




















FLETCHERS’ 
We are now prepared to furnish for 


. ulley, the convenience of subscribers to the 
* J 


| — 2 al 
REVIEW, 
Or for any other Electrical or Scientific journal 
published in this country, 


one of the latest improved self-binders. 
The binders are of the exact size of the 
paper, and each issue, as received, can 
be filed in it without trouble. When 
the volume is complete at the end of 
the year, it can be permanently fastened 
in a moment, making in appearance a 





FoR 


ARC LIGHT LAMPS. 


Sleet Cannot Stick Them—No Lighting volume almost as durable as one spe- 


ee Can Afford to do cially bound. The binder will be sent, 


thout Them. postage prepaid, to any part of the 


PRICE “s. $9.00 PER ae on receipt of $1.00. 


“INO. R.FLETCHER, | ELECTRICAL REVIEW, 


No. 9 Tecumseh Street, Dayton, Ohio. P. 0. Box 3329. 23 Park Row, New York. 


Cataloguessent free by | 


{ 
| 
| 
| 
| 


| 





NEW ENGLAND GLASS WoRKS, 


29 MURRAY ST., NEW YORK. 155 FRANKLIN ST., BOSTON. 









10 In.—Opal. 9 In.—3¢ Horizontal Roughed, 


WE MAKE A SPECIALTY 


ELECTRIC. GLOBES, 


OF ALL SHAPES, IN 


= 





12 In.—¥ Vertical Roughed. 


Clear, Roughed, or Opal Glass. 


Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 





14 In—Clear Flint. 


W.LLIBBEY &SON, 


BOSTON, MASS. 
SHND FOR PRICES. 








BARRETT’S CHLORIDE OF SILVER 
TESTING BATTERY, 


the most constant. compact and economical Test Bat- 
tery ever made. These Batteries are mounted in hard 
rubber cells. enclosed in polished mahogany cases. 
PRICES. 
In Polished Mahogany Case with Current Reverser. 





Hit 








a 50 cell Battery, 7x7x12%4 inches . $60 00 
fo) 32 cell Battery, 6x7 10'g inches. . . .. 4000 
o % cell Battery, 6x7x744 imches . ... -83 00 
,_o aS In Plain Case Without Current Reverser. 
ane : 16 cell Battery, 514¢x64%x5 inches . - 2000 
Wy 12 cell Battery, 544x5344x5 inches «see 
: 9 cell Battery, 4%x5¥x5 inches . ... 1200 
6 cell Battery, 44x4¥x5 inches .... WO 


SOLE AGENTS, 


E.8. GREELEY & CO., 


SUCCESSORS TO 
L. G. TILLOTSON & CO., 
Manufacturers, Importers and Dealers in 


Telegraph, Telephone and Electrical Supplies 
of Every Description. 


5 and 7 LEY STREET, - - NEW YORK. 
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GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION. 
















Aerial or Underground. Any number 
of Conducting Wires. 

Marks* Compound and Balata 
insulated Wires, Cord- 
age and Cables, for 
Office, Aerial, 
Underground 
and Battery 

Uses, 





Does not deterio- 
rate, and for 

underwater or 
underground 

is the most 
Reliable and 
Durable, 
















SOUTHERN == 




















| 


il 





ELECTRIC 

















= COMPANY, 
































A 9 Balata Cord, 
X for Incandescent 
a Gl Light. 
ceo8" 
RIVER Cartes. 
Gutta Percka 


Purglar 
Alarm, 

Annuncimor, 
Electric Light 
and Gas Ligh: 
ing Wires and 
Cabies. Sitk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterion’s Compound 
Sor Cable Splices, and Pure 
G.P. Goods of every variety, 






ors. 


way su 
o 


Ecectric LIGHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 


and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 





REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 


PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
perior to the copper brush. They spark less, last longer and do not cut the 
tat Cc Rings last twice as long when our Brushes are used 





tat 











Marks’ Compound Wire, for Battery Coppers. 


CRYSTAL 


Acid Vessels, Pipes, Vats, Etc. 














SOMETHING NEW. 


Automatic Machinery, by which 
carbon points are made absolutely 
uniform in size and quality. Some- 
thing never before accomplished. 

The National Carbon Company, 
the only carbon makers in the 
world who haveas yet been able 
to dispense with manuallabor in 
the important processes of mak- 





Fittings for Incandescence Lamps made to order, includ- 


ing Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 





ing carbons. 

We guarantee our carbon points 
to be suitable for any Ampere cur- 
rent,and the best and purest made. 

Quality will always be a primary 
consideration with us, yet our 
prices as low as consistent with 





nS 
We have just completed our extensive works, having pat 
in all modern h 'y an ppl Ss y to the 
manufacture of Carbons for Electric Lighting and 
also Carbon Plates. We have associated with us Skilled 
Labor as well as the most pesctics! experts in the Electric 
Light field, who thoroughly understand every detail in 
connection with the Carbon business. We therefore say 
the best. | positively that we are now able to supply a Carbon Unsur- 
‘ 1 | passed in Beiiianey ond Stoadiness of Light. We goles 

‘ ne , an opportunity to demonstrate what we claim for our 

Our Laborat ory an d vattery Varbons, by a careful test. Shall be pleased to receive a 








ELECTRICAL SUPPLIES. 


THe KEELYN ELeEcTRrRic Co. 


MINNEAPOLIS, MINN. 


Installers of Electric Light Plants, Telep 
Alarm Systems and Electric Apparatus. 


Office and Factory, No. 608 NICOLLET AVE. 


h. Svat, 


7 


Fire 








goods are used exclusively by al] sample order. 
the eminent experimentors and , THE CRYSTAL CARBON CO., Cleveland, 0., U.S. A. 


scientists in this countr and | 
ema . af | THE CURT BATTERY. 

‘ pe- | Actually the cleanest, most durable and practical, thereby the 
THE NATIONAL CARBON CO. ™# ay ye oh Pa experi 


. ° no moresuitable ceil could be found. 
Office and works, Wilson Ave. ADDRESS FOR eng 


Cleveland, O, CURT W. MEYER, 357 Fourth Ave. New York. 


NEW ENGLAND 
BUTT CO., 


Providence, R.I., 















MANUFACTURERS OF 


BRAIDING MACHINERY 


"Felegraph, 
"Telephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALS 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid, 


FINE CASTINGS A 
SPECIALTY. ¢ 
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Manufactured by 


The United States Electric Lighting Co. 


59 LIBERTY ST., NEW YORK. 216 LA SALLE ST., CHICAGO, ILL. 


THOUSANDS OF LIGHTS IN SUCCESSFUL OPERATION. 








This System can be Operated for 25 per cent. 
Less Money than any other. 


FULL INFORMATION CIVEN ON APPLICATION. 
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WILLARD L. CANDEE, _ 


Treasurer 


CO. 


~ CHAS. A. CHEEVER, 


President, 


THE 





TRADE MARK. 


INSULATED WIRES AND CABLES. 


CHICACO BRANCH, 


1022 Opera House Bullding. | 13. Park 1 Row, New York. 
Thermostats and - Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydrocarbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther- 
mostat mailed on rece re of one dollar. 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin-Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 


DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally, 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The — high standard and uniform 
quality of Kerite is the result of 30 years’ experience 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘eing the most practical and 
durable in the market, 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 

RINE or UNDERGROUND work a specialty. Estimates for e omplete systems 

of underground wires and conduits will be furnished on application 


AUSTIN G. DAY, Sole Manufacturer, 


CLARK B. HOTCHKISS, Gen’! Agent, 
ae... SO 16 DEY STREET, NEW YORK. 


(ro a THE BEST IS THE CHEAPEST. eo?) 
The Brush Swan Electric Light Co. of New England, 


. STRONG, President. GAYLORD? McFALL, Secretary. — 
oD JUILLIARD, Vice-President. R. W. ABORN, Treasurer, 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITIING OF POWER ARE 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER ELEC eae” a ag td APPARATUS IS AS DURABLE, 
FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
THE Arc Lights of various Sizes. 
SYSTEM Are and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo for 
COMPRISES: 
Cost of Apparatus Greatly Reduced. 














Wi 
38 Cc ‘onductor 











IN OPERATION. 


Central Station Lighting. 
Surveys and Estimates Furnished by Experts. 





t@~ This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 
J. J. TRACY, Vice-Prest. W. F. SWIFT, Secretary. 
N.S. POSSONS, Supt. W. J. POSSONS, Asst. Supt 





G. W. STUCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC 60. 


Lighting, 
ni Carbons, Electro- Plating Machines, Electric Motors, ete ss 
WE FURNISH THE ONLY COMPLETE ‘and PERFECT SYSTEM OF ELECTRIC LIGHTING. 
Machines for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000, and up to 100,00) candle power 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. P. 
Over twenty different styles of are lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES: INCANDESCENCE LIGHTING, 


adapted for use with Swan Incandescence lamps. These machines are automatic and do not require 
the use of any switches or resistances outside of the machine to goyern the current. Will run any 
number of lamps from one up to the full capacity of the machine, without change of speed and with- 
out the use of any apparatus outside of the machine. 

Our prices are lower than other makers. 

Storage Batteries, for Incandescence Lighting and for Electric Motors. 
the only practical ones offered in the market. 


CARBONS ror ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon 


factory in the world, and our prices are very low. 
ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fil 
orders for all sizes from one up to forty horse-power. In many locations these are the most economica 
producers of power and will be largely used by Lighting Companies and others where small powers are 
required. 


™ The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Storage 


as 


Or! 


~ 


Our storage batteries are 








| Write for particulars and pricesto 


THE BRUSH ELECTRIC CO.,), cieveiandio,v.s.4.| 


ANSONIA BRASS & COPPER C0., 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warercoms: 19 & 21 Cliff St.. New Yor> stories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to twelve 16 C.P. Incandescent Lamps, at any point on an arc-light circuit from 
an initial current equal to 2,000 C. P. arc lamp. 

Can be used with any make of arc-light dyname. 

Any number of the lamps can be turned on or off without affecting the rest. 

Invaluable to arc lighting companies as a means by which they can secure customers, from one up, for incan- 
descent hghting anywhere on their circuit, without involving the large expense for incandescent lighting plants, 
or the necessity of getting a large number of subscribers to commence with. Add. 


THE BROWN ELECTRIC CO., 
400 WOOD ST., PITTSBURGH. PA. 


FOREST CITY CARBON MFG. CO. 


MANUFAOTURERS OF 


AUSTRIAN-AMERICAN CQRED CARBONS, 





ress, 











Solid Carbons ina teatels Arc Lighting. 
HOLMES, BOOTH & HAYDENS, 
IDGEPORT BRASS CO., 
ERIDGEPORT, CONN., 
BRASS, COPPER AND GERMAN SILVER 
WIRE 4n> ROLLING MILLS, 
Bare and Insulated Copper Wire for Electric Conductors a nt 
BRIDGEPORT ELECTRIC MFG. CO. 
THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


SOLE AGENTS, 
pk! 
INCORPORATED 1865. 
SOLE AGENTS FOR THE 
FOR ALL PURPOSES WHERE POWER IS REQUIRED. 





CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 


OVER 1,700 ENGINES IN USE 
SELLING AGENTS: 





JARVIS ENGINEERING CO., 61 Oliver St., Boston. | TANNER & DELANEY ENGINE CO., Riche md, Va. 
POND ENGINEERING CO., St. Louis, Mo. | aOR REED & CU., Baltimore, Md. 

J. F. RANDALL, Warren, Ohio WM, MINNIGERODE, Atlanta, Ga. 

JOUN R. MARKLE, Detroit, Mich. A. J. MILLER, Danville, Va. 

H. B. SMITH nae HINE CO.,925 Market St.,Phil.,Pa. Ae R. BURGESS, G reensboro, N.C. 

F. H. HAYWARD, 201 LaSalle St., Chicago, Ill. V.8. JOHNS, Pensacola, Fla. 


T. W. ANDERSON, New Orleans, La. M4 8. PEGRAM. Macon, Ga. 
E. P. HAMPSON & CO., 86 Cortlundt St., New York. | J. A. HAUSER, Montgomery, Ala. 
!liam Marshail, 


ly , ] 1 
Manufacturer of ELEcTRICAL CONDENSERS. 
STANDARDS A SPECIALTY. 
Rooms 2 and 4 University Building. 
Corner Waverley and University Places, New York. 





THE NATIONAL 


TIME REGULATING COM'Y 


BOSTON, MASS. 
Isnow prepared to contract with 


Telephone Companies 


In the United States for the use of its Instruments 
for sending 


Accurate Time Signals by Telephone 


[very minute of the day or night. 

By ONE INSTRUMENT in an exchange any 
number of subscribers in that exchange can be 
furnished With Accurate Time at a nominal 
price per year. 

No change in subscribers’ instruments required. 
Does not interfere with conversation. The sub- 
scriber simply listens at the receiver, without 
calling, ar.d the signals are plainly audible. 









has ATHER ECTRIC 
aaa 


MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 
Warranted to run steady and smooth, and without stretching 





For full particulars, please address, 


JOHN M. ORAM, 
GENERAL MANAGER, 
P, 0. Box 1351, 


CHARLES. A. SCHIEREN &CO., 


Manufacturers and [Pennere of Oak Leather Belting 
and Lace Leather, 


47 Ferry Street, New York. 
46 ARCH ST, PHILADELPHIA. 86 FEDERAL ST., BOSTON 





BOSTON, MASS. 





